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1.0 LEGAL AUTHORITY

1.1 Legal Authority

Effluent limitations guidelines and standardsfor the Landfillsindustry are promulgated under the authority
of Sections 301, 304, 306, 307, 308, 402, and 501 of the Clean Water Act, 33 U.S.C. 1311, 1314,
1316, 1317, 1318, 1342, and 1361.

1.2 Background
121 Clean Water Act (CWA)

TheFederal Water Pollution Control Act Amendmentsof 1972 established acomprehensive program to
“restore and maintain the chemical, physical, and biological integrity of the Nation’ swaters’ (Section
101(8)). Toimplement the Act, EPA istoissue effluent limitations guiddines, pretreatment standards, and
new source performance standards for industrial dischargers. These guidelines and standards are

summarized briefly in the following sections.

1211 Best Practicable Control Technology Currently Available (BPT)

(Section 304(b)(1) of the CWA)
In the guidelines for an industry category, EPA defines BPT effluent limitsfor conventiond, priority,* and
nonconventiona pollutants. In specifying BPT, EPA looks a anumber of factors. EPA first consdersthe
cost of achieving effluent reductionsin relation to the effluent reduction benefits. The Agency aso
consders. the age of the equipment and facilities; the processes employed and any required process

changes, engineering aspectsof the control technol ogies; non-water quality environmenta impacts(including

! Intheinitial stages of EPA CWA regulation, EPA efforts emphasized the achievement of BPT limitations for
control of the "classical” pollutants (e.g., TSS, pH, BOD:). However, nothing on the face of the statute
explicitly restricted BPT limitation to such pollutants. Following passage of the Clean Water Act of 1977
with its requirement for points sources to achieve best available technology limitations to control
discharges of toxic pollutants, EPA shifted its focus to address the listed priority pollutants under the
guidelines program. BPT guidelines continue to include limitations to address all pollutants.
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energy requirements); and such other factors as the Agency deems appropriate (CWA 304(b)(1)(B)).
Traditionaly, EPA establishesBPT effluent limitationsbased on the average of the best performances of
facilitieswithintheindustry of various ages, sizes, processes or other common characteristics. Where,
however, existing performance is uniformly inadequate, EPA may require higher levels of control than

currently in placein an industria category if the Agency determines that the technology can be practicaly
applied.

1212 Best Conventional Pollutant Control Technology (BCT)

(Section 304(b)(4) of the CWA)
The 1977 amendments to the CWA required EPA to identify effluent reduction levels for conventional
pollutantsassociated with BCT technol ogy for dischargesfromexistingindustrial point sources. Inaddition
to other factors specified in Section 304(b)(4)(B), the CWA requiresthat EPA establish BCT limitations
after consideration of atwo part "cost-reasonableness’ test. EPA explained its methodology for the
development of BCT limitationsin July 1986 (51 FR 24974).

Section 304(a)(4) designates the following as conventiond pollutants: biochemica oxygen demand (BOD,),
total suspended solids(TSS), feca coliform, pH, and any additional pollutantsdefined by the Administrator
asconventiona. The Administrator designated oil and grease asan additional conventional pollutant on
July 30, 1979 (44 FR 44501).

1213 Best Available Technology Economically Achievable (BAT)

(Section 304(b)(2) of the CWA)
Ingenerd, BAT effluent limitations guidelines represent the best economically achievable performance of
plantsin theindustria subcategory or category. Thefactors considered in ng BAT include the cost
of achieving BAT effluent reductions, the age of equipment and facilitiesinvolved, the process employed,
potential processchanges, and non-water quality environmental impacts, including energy requirements.

The Agency retains considerable discretion in assigning the weight to be accorded these factors. Unlike



BPT limitations, BAT limitations may be based on effluent reductions attainable through changesina
facility's processes and operations. Aswith BPT, where existing performance is uniformly inadequate,
BAT may require ahigher level of performance than is currently being achieved based on technol ogy
transferred from adifferent subcategory or category. BAT may be based upon process changes or internd

controls, even when these technol ogies are not common industry practice.

1214 New Sour ce Performance Standar ds (NSPS)
(Section 306 of the CWA)

NSPS reflect effluent reductions that are achievable based on the best available demonstrated control
technology. New facilities have the opportunity to instal the best and most efficient production processes
and wastewater trestment technologies. Asaresult, NSPS should represent the most stringent controls
attainable through the application of the best available control technology for all pollutants (i.e.,
conventional, nonconventiond, and priority pollutants). 1nestablishing NSPS, EPA isdirected totakeinto
cong deration the cost of achieving the effluent reduction and any non-water qudity environmenta impacts

and energy requirements.

1215 Pretreatment Standardsfor Existing Sour ces (PSES)

(Section 307(b) of the CWA)
PSES are designed to prevent the discharge of pollutantsthat passthrough, interferewith, or are otherwise
incompatiblewith the operation of publicly owned treetment works (POTWSs). The CWA authorizesEPA
to establish pretreatment standardsfor pollutantsthat passthrough POTWs or interfere with treatment
processes or sudge disposal methods at POTWSs. Pretreatment standards are technol ogy-based and
analogousto BAT effluent limitations guidelines.

The Generd Pretrestment Regul ations, which set forth theframework for theimplementation of categorical
pretreatment standards, are found at 40 CFR Part 403. These regulations contain a definition of pass



through that addresses|ocalized rather than national instances of passthrough and establish pretreatment
standards that apply to all non-domestic dischargers (see 52 FR 1586, January 14, 1987).

1.2.16 Pretreatment Standardsfor New Sour ces (PSNS)

(Section 307(b) of the CWA)
Like PSES, PSNS are designed to prevent the discharges of pollutants that pass through, interfere-with,
or are otherwise incompatible with the operation of POTWs. PSNS areto beissued a the sametimeas
NSPS. New indirect dischargers have the opportunity to incorporate into their plants the best available
demondtrated technologies. The Agency congdersthe samefactorsin promulgating PSNS asit consders
in promulgating NSPS.

1.2.2 Section 304(m) Requirements

Section 304(m) of the CWA, added by the Water Quality Act of 1987, requires EPA to establish
schedulesfor (1) reviewing and revising existing effluent limitations guidelines and standards (* effluent
guiddines’) and (2) promulgating new effluent guidelines. On January 2, 1990, EPA published an Effluent
GuidelinesPlan (55 FR 80) that establi shed schedulesfor devel oping new and revised effluent guidelines
for severd indudtry categories. Oneof the industries for which the Agency established a schedule wasthe
Hazardous Waste Treatment Industry.

The Natural Resources Defense Council (NRDC) and Public Citizen, Inc. filed suit against the Agency,
alleging violation of Section 304(m) and other statutory authorities requiring promulgation of effluent
guiddlines (NRDC et al. v. Reilly, Civ. No. 89-2980 (D.D.C.)). Under thetermsof the consent decree

inthat case, asamended, EPA agreed, among other things, to propose effluent guidelinesfor the“ Landfills
and Industrial Waste Combusters’ category by November 1997 and final action by November 1999.
Although the Consent Decreelists"Landfillsand Industrial Waste Combusters' asasingleentry, EPA is
publishing separate regulations for Industrial Waste Combusters and for Landfills.



2.0 SUMMARY AND SCOPE

21 I ntroduction

Thefind regulation for the Landfillsindustry establishes effluent limitations guiddines and sandardsfor the
control of wastewater pollutants. This document presents the information concerning, and rationale
supporting, theseeffluent limitationsguidelinesand stlandards. Section 2.2 discussesthe subcategorization
approach, Section 2.3 describesthe scope of theregulation, Sections 2.4 through 2.9 summarizethefina
effluent limitations and pretreatment standards, and Sections 2.10 through 2.13 discuss several of the

implementation issues associated with thisrule.

2.2 Subcategorization

For thefina rule, EPA decided that asingle set of limitations and standards was not appropriate for the
landfillsindustry and, thus, developed different limitations and standards for subcategories within the

industry. These subcategories are summarized below:

RCRA Subtitle C Hazardous Waste L andfill Subcategory
Subpart A of 40 CFR Part 445, “RCRA Subtitle C Hazardous Waste Landfill Subcategory,” appliesto
wastewater discharges from a solid waste disposal facility subject to the criteriain 40 CFR Part 264

Subpart N - Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposa
Facilitiesand 40 CFR Part 265 Subpart N -I1nterim Standards for Owners and Operators of Hazardous
Waste Treatment, Storage, and Disposal Facilities. Hazardouswastelandfillsare subject to requirements
outlined in 40 CFR Parts 264 and 265 that include the requirement to maintain aleachate collection and
removal systems during the active life and post-closure period of the landfill. For adiscussion of these

criteria, seethe Preambleto the proposed landfill guideline at 63 FR 6426, 6430-31. (February 6, 1998).

RCRA Subtitle D Non-Hazardous Waste L andfill Subcategory
Subpart B of 40 CFR Part 445, “RCRA Subtitle D Non-Hazardous Waste Landfill Subcategory,” applies
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towastewater dischargesfromall landfillsclassified asRCRA Subtitle D non-hazardous|andfillssubject
to either of the criteriaestablished in 40 CFR Parts 257 (Criteriafor Classfication of Solid Waste Disposd
Facilitiesand Practices) or 258 (Criteriafor Municipa Solid Waste Landfills). For adiscussion of these
criteria, seethe Preambleto the proposed landfill guideline at 63 FR 6426, 6431-32. (February 6, 1998).

23 Scope of Final Regulation

Thefina limitations and standards cover pollutantsin wastewater discharges associated only with the
operation and maintenance of those landfills regulated under Subtitles C and D of the Resource
Consarvation and Recovery Act (RCRA).! Therule appliesto wastewater generated at both activeaswell
as closed landfills regulated under Subtitle C or Subtitle D of RCRA.

Furthermore, this rule does not apply to wastewater discharges associated with the operation and
maintenance of land application or treatment units, surfaceimpoundments, underground injection wells,
waste piles, salt dome or bed formations, underground mines, caves or corrective action units.?
Additionally, this guideline does not apply to waste transfer stations, or any wastewater not directly
attributed to the operation and maintenance of Subtitle C or Subtitle D landfill units. Consequently,
wadtewater, such asthat generated in off-ste washing of vehicles used in landfill operations, isnot within

the scope of this guideline.

The wastewater covered by the ruleincludes leachate, gas collection condensate, drained freeliquids,
|aboratory-derived wastewater, contaminated storm water, and contact washwater from truck exteriors

and surface areas which have comein direct contact with solid waste at the landfill facility. However,

1 EPA’s Subtitle C and Subtitle D regulations define “landfill”. See 40 CFR 257.2, 258.2 (“municipal solid
waste landfill”) and 260.10. Permitted Subtitle C landfills are authorized to accept hazardous wastes as
defined in 40 CFR Part 261. Subtitle D landfills are authorized to receive municipal, commercial or
industrial waste that is not hazardous (as well as hazardous waste excluded from regulation under
Subtitle C).

2 Theseterms are defined at 40 CFR 257.2 and 260.10.
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ground water and wastewater from recovery pumping well operationswhich have been contaminated by

alandfill and are collected and discharged are excluded from thisguideline. Section 2.10 discussesthe

exclusonfromtherulefor contaminated ground water flowsand for wastewater from recovering pumping

wells. Dischargesof non-contaminated storm water, as defined by thisguideline, area so not covered by

therule. EPA defines non-contaminated storm water and discussesthe rationale for not covering it in this

guideline at Section 2.11.

Theruledoesnot apply to wastewater discharges generated at alandfill that isassociated with anindustrid

or commercid operation -- so-caled “ captive’ landfills-- in most circumstances. The following describes

the applicability of thefind ruleto captive landfills. Thefina rule does not apply to discharges of landfill

wastewater from captive landfills so long as one or more of the following conditions are met:

b)

d)

The captive landfill is operated in conjunction with other industriad or commercid operations, and
it only receiveswastes generated by theindustria or commercia operation directly associated with
the landfill.

Thelandfill isoperated in conjunction with other industrid or commercid operationsand it recaeives
both wastesgenerated by theindustria or commercia operation directly associated with thelandfill
aswell asother wastes and the other wastesreceived for landfill disposal are generated by afacility
that is subject to the same provisionsin 40 CFR Subchapter N asthe receiving facility directly
associated with the landfill.

Thelandfill isoperated in conjunction with other indugtrid or commercid operationsand it recaives
wastesgenerated by theindustrial or commercia operation directly associated withthelandfill as
well as other wastes and the other wastes are similar in nature to the wastes generated by the
industrial or commercial operation directly associated with the landfill.

Thelandfill isoperated in conjunction with a Centrdized Waste Treatment (CWT) facility subject
to 40 CFR Part 437 s0 long asthe CWT facility commingles the landfill wastewater with other
non-landfill wastewater for treetment. If aCWT facility discharges landfill wastewater separately
from other CWT wastewater or comminglesthewastewater fromitslandfill only with wastewater
from other landfills, then the landfill discharge is subject to the landfill effluent guidelines.



€) Thelandfill isoperated in conjunction with other indudtrid or commercid operaions, and it recaives
wastesfrom public service activities (as defined in Appendix B) and thelandfill doesnot receive
afee or other remuneration for the disposal service.

Section 2.12 discussesin detail EPA’ srationaefor adopting the conditions described abovefor the captive

landfill exclusion.

24 Best Practicable Control Technology Currently Available (BPT)

EPA established BPT effluent limitations guidelines for conventional, priority, and nonconventional
pollutantsfor both subcategories. For RCRA Subtitle C hazardous waste landfills, EPA promulgated
effluent limitationsstandardsbased on atreatment system cong sting of equaization, chemical precipitation,
biologicd treatment, and multimediafiltration. For RCRA Subtitle D non-hazardous waste landfills, EPA
promulgated effluent limitations standards based on the following treatment: equalization, biological
trestment, and multimediafiltration. Table2-1 and Table2-2 list thefind effluent limitationsand standards
for the Hazardous subcategory and the Non-Hazardous subcategory, respectively.

25 Best Conventional Pollutant Control Technology (BCT)

EPA established BCT effluent limitations guidelines equivaent to the BPT guidelinesfor the control of
conventiona pollutants (BOD,, TSS, and pH) for both subcategories. The effluent limitationsarethe same
asthosespecified for BOD,, TSS, and pH in Table 2-1 and Table 2-2 for the Hazardous subcategory and
the Non-Hazardous subcategory, respectively

2.6 Best Available Technology Economically Achievable (BAT)

EPA established BAT effluent limitationsguiddinesequivaent tothe BPT guiddinesfor control of priority
and nonconventiona pollutantsfor both subcategories. Any existing hazardous landfill subject to this

guiddinemust achievethefollowing effluent limitationswhich represent the gpplication of BAT: Limitations



for ammonia(asN), aphaterpineol, aniline, benzoic acid, ngphthdene, p-cresol, phenal, pyridine, arsenic,

chromium and zinc are the same as the corresponding limitations specified in Table 2-1.

Any exigting non-hazardous|andfill subject to thisguideline must achievethefollowing effluent limitations
which represent the gpplication of BAT: Limitationsfor anmonia (as N), dphaterpinol, benzoic acid, p-

cresol, phenol and zinc are the same as the corresponding limitations specified in Table 2-2.

2.7 New Sour ce Performance Standar ds (NSPS)

EPA established NSPSeffluent limitationsguidelinesequivaent tothe BPT, BCT, and BAT guiddinesfor
the control of conventiona, priority and nonconventiona pollutantsfor both subcategories. Table2-1 and
Table 2-2 list thefinal effluent limitations and standards for the Hazardous subcategory and the Non-
Hazardous subcategory, respectively.

2.8 Pretreatment Standardsfor Existing Sour ces (PSES)

EPA did not establish PSES for either subcategory. Any source subject to this rule that introduces
wastewater pollutantsinto apublicly owned treatment works (POTW) must comply with 40 CFR Part
403.

2.9 Pretreatment Standardsfor New Sour ces (PSNS)

EPA did not establish PSNSfor efther subcategory. Any new source subject to thisrule that introduces
wastewater pollutants into a POTW must comply with 40 CFR Part 403.

2.10 Implementation of the Rule for Contaminated Ground Water Flows and
Wastewater from Recovering Pumping Wells

During development of therule, EPA cons dered whether it should asoinclude contaminated ground water
flowswithin the scopeof thisguiddine. Higtoricaly, many landfill operationshave caused the contamination



of local ground water, mostly asaresult of leakage from unlined landfill unitsin operation prior to the
minimum technology standards for landfills established by RCRA Subtitle C and D regulations.
Subsequently, State and Federa action under the Comprehensive Environmental Response Compensation
and Liability Act (CERCLA) hasrequired facilitiesto clean up contaminated ground water. Inmany cases,
this has resulted in the collection, treatment, and discharge of treated ground water to surface waters. In
addition, inthe case of RCRA Subtitle C hazardouswaste landfillsand municipal solid wastelandfills
(MSWLFs), applicableregulatory standards require ground water monitoring and post-closure care and,
intheevent of ground water contamination, correctiveaction measures. Theserequirementsmay a so result

in treatment of contaminated ground water by such landfill facilities.

EPA, however, has not included contaminated ground water flowswithin its assessment for thisguideine.
Severa reasons support EPA’ s decision not to include contaminated ground water as aregulated waste

stream for thisrule.

EPA evaluated flows, pollutant concentrations, treatment in place, and current treatment standardsfor
discharges of contaminated ground water from landfills. From this evaluation, EPA concluded that
pollutantsin contaminated ground water flowsare often very dilute or aretreated to very low levelsprior
to discharge. EPA concluded that, whether asaresult of corrective action measures taken pursuant to
RCRA authority or State action to clean up contaminated landfill sites, landfill discharges of treated
contaminated ground water are being adequately controlled. Consequently, further regulation under this

rule would be redundant and unnecessary.

EPA isawarethat therearelandfill facilitiesthat collect and trest both landfill leachate and contaminated
ground water flows. In the case of such facilities, EPA has concluded that decisions regarding the
appropriate discharge limits should be | eft to the judgment of the permit writer. Asindicated by data
collected through the questionnaires and EPA sampling, ground water characteristics are often Site specific

and may contain very few contaminants or may, conversely, exhibit characteristicssimilar in natureto
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leachate. In cases where the ground water is very dilute, the Agency is concerned that contaminated
ground water may be used as a dilution flow. In these cases, the permit writer should develop “best
professona judgment” (BPJ) permit limits based on separate trestment of theflows, or develop BRI limits
based on aflow-weighted building block approach, in order to prevent dilution of theregulated leachate
flows. However, in cases where the ground water may exhibit characteristics similar to leachate,
commingled treatment may be appropriate, cost effective, and environmentally beneficial. EPA
recommends that the permit writer consider the characteristics of the contaminated ground water before
making a determination if commingling ground water and leachate for treatment is appropriate. EPA
recommends that the permit writer refer to the leachate characteristics datain Chapter 6 in order to

determine whether contaminated ground water at alandfill has characteristics similar to leachate.

Recovering pumping well wastewater isgenerated asaresult of the various ancillary operations associated
with ground water pumping operations. These operationsinclude construction and development, well
maintenance, and well sampling (i.e. purgewater). Thewastewater will havevery smilar characteristics
to contaminated ground water. Therefore, for the same reasons that EPA did not include contaminated
ground water asaregulated wastewater, these regul ations do not apply to wastewater from recovering

pumping well operations.

211 I mplementation of the Rulefor Storm Water Discharges

EPA received extensive comments onits proposal to include contaminated storm water as aregulated
waste stream under the landfillseffluent guidelines. Several commenters stated that contaminated storm
water (storm water that comesinto contact with solid waste at the landfill Site) should not be subject to the
landfills effluent limitations guidelines because thisis already covered by the Final National Pollutant
Discharge Elimination System Storm Water M ulti-sector General Permit (MSGP) for Industrid Activities
(September 29, 1995; 60 FR 50803), in Stateswhereit applies, or by an equivaent genera permit issued
by an NPDES authorized State.
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Inan effort to clarify thetypesof ssormwater runoff that are subject to thelandfillseffluent guidelines, EPA
revised the definition of contaminated and non-contaminated ssorm water in thefina rule. EPA defines

these terms as follows:

Contaminated stormwater: Storm water which comesin direct contact with landfill wastes, the
waste handling and treatment areas, or wastewater that issubject to thelimitationsand standards.

Non-contaminated stormwater : Storm water which doesnot comein direct contact with landfill
wadtes, the waste handling and treatment areas, or wastewater that is subject to the limitationsand
standards. Non-contaminated storm water includes storm water which flows off the cap, cover,
intermediate cover, daily cover, and/or fina cover of the landfill.

The Storm Water Pollution Prevention Plan (SWPPP) required by the ssorm water M SGP or an authorized
State’ sequivaent genera permit requireslandfill facilitiestoidentify al of the sources of storm water
contamination at the landfill and thenimplement measures and control s (such as good housekeeping for
materias storage, sediment and erosion controls - particularly from intermediate and final covers) inan
effort to prevent ssorm water contamination. EPA believesthat the storm water M SGP (or an authorized
State’ sequivaent genera permit) adequately controls pollutantsfrom storm water runoff from covered
areasof thelandfill. Covered areasof thelandfill includethefollowing: capped, fina cover, intermediate
cover, and daily cover areas. The Agency believesthat the SWPPP and the monitoring requirementsin
thestorm water M SGP provide adequate control sfor reducing theleve of pollutantsin storm water from

these areas of landfills.

EPA recognizesthat there may be someincidental contact with wasteswhen storm water flowsover adaily
or intermediate cover. However, EPA concluded that such contact will not lead to any meaningful
“contamingtion” of the sorm water so long asthe landfill complies with the requirements of the sorm water
MSGP or an authorized State’ sequivaent genera permit. For example, the Best Management Practices
(BMPs) outlined in Table L-1 and L-2 of the storm water MSGP (60 FR 50940) and the monitoring
requirementsin TableL-5and L-6 for TSSand total recoverableiron (60 FR 50943) provide adequate
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controlsfor the pollutants that would most likely be associated with runoff from covered areas of non-

hazardous landfills.

Similarly, for hazardouslandfills, BM Psand monitoring requirementsoutlinedin TableK-2 (60 FR 50935)
and TableK-3 (60 FR 50936), respectivey, dso require controlsfor pollutantsassoci ated with runoff from
covered areasof alandfill. In EPA’sview, BMPsprovideafair degree of control of these pollutantsand
the monitoring requirements of the M SGP provide atool for evaluating the effectiveness of the Storm Water

Pollution Prevention Plan.

Aspart of the Agency’ s continuing effort to improveitsenvironmenta and pollution control programs, EPA
has concluded that, athough the M SGP provides some control for contaminated storm water runoff, the
landfills effluent limitations guidelines provide amore comprenensive leve of control for sorm water runoff
that hascomein direct contact with solid waste, waste handling and treatment areas, or wastewater flows
that are controlled under thisrule. Although the storm water M SGP considered circumstancesin which
untreated |eachate may beincidently commingled with ssormwater, the Agency explicitly acknowledged
inthe MSGP that insufficient datawere avail able to establish numeric limitsfor sorm water that might be
contaminated based on best avail able technology for MSWLFs (60 FR 50942), non-hazardousindustrid
landfills (60 FR 50943), and hazardous landfills (60 FR 50935).

However, EPA has now concluded that the data collected in support of the landfills effluent limitations
guiddines providethe basisfor establishing appropriate numeric limitationsfor contaminated storm water.
EPA specificdly noted in the Preamble for the stcorm water MSGP that it was devel oping these guiddines
and that where the guidelines applied to discharges, facilities must comply with them (60 FR 50942). In
addition, EPA intends to propose areissuance of the storm water M SGP which would include the

promulgated landfillseffluent limitationsfor contaminated Sorm water (as defined by thislandfill guiddine).



212 Exclusion for Captive Landfill Facilities

Asdiscussed in Section 2.3 above, the rule does not apply to captive landfillsin most circumstances. In
devel oping the proposed guidelines, an important question EPA addressed was how to treat landfill
leachate generated at alandfill that is associated with an industrial or commercia operation -- so-called
“captive’ landfills. Currently, in the case of wastewater sources that are not subject to effluent limitations
guidelinesand stlandards, NPDES permit writersmust imposelimitationson dischargesof thesewastewater
sources that are devel oped on a case-by-case, best professiona judgment (BPJ) basis. Similarly, an
indirect discharger may not introduce any pollutantsto aPOTW from these sources that will passthrough
or interfere with the POTW’ s operations. Generally, each POTW isrequired to develop a pretreatment

program and enforce the prohibition on pass through and interference through specific local limits.

EPA initidly consdered development of effluent guidelinesto address any landfill discharging directly to
surfacewatersof the United States or introducing pollutantsinto aPOTW. Consequently, EPA’ stechnica
evauationfor theproposal included an assessment of virtudly al landfill facilitieswhich collect wastewater
asaresult of landfilling operations. EPA proposed to exclude wastewater dischargesfrom captive landfills
located at industrial facilitiesin specific circumstances. Inthe proposal, acaptivelandfill would not have
been subject to the guidelinesif: 1) it commingled landfill process wastewater with non-landfill process
wastewater for treatment, and 2) the landfill received only waste generated on Site or waste generated from

asimilar activity at another facility under the same corporate structure.

For thefind rule, EPA determined that these requirements are too redtrictive and therefore the Agency has
decided not to include captive landfills within the scope of this guideine except in alimited number of
circumstances. Theeffect of thisdecision for thefinal ruleisnot to alow these wastewater sourcesto
escape treatment. Landfill wastewater at captivefacilitiesisand will remain subject to treatment and
controls on its discharge. The Clean Water Act (CWA) requires wastewater discharges to meet
technol ogy-basad effluent limitations on the discharge whether the mechanism for imposing theselimitations
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iSEPA-established nationd effluent limitationsguideinesor apermit writer’ simposition on acase-by-case
basis of BPJ limitations. In like manner, in order to prevent pass through or interference, indirect
dischargersmust limit their introduction of pollutantsto aPOTW whether EPA has established national
categorical pretreatment standards for the discharge or a POTW has established local limits.

For thefind rule, EPA hasmodified the proposd to removethe requirement that afacility must commingle
itswastewater from a captive landfill with thefacility’ snon-landfill process wastewater for trestment in
order not to be subject to the landfills effluent guiddine, in most circumstances. For the reasons described
in detail below, EPA did not remove the commingling requirement for CWTs. In addition, EPA also
changed the conditions under which captive landfills may accept off-stewastesand not be subject to this
guideline.

Inthe proposd, EPA sated that the commingling requirement ensuresthat wastewater from captive landfills
will undergo adequate treatment (treatment that is comparable to the level of treatment that would be
required by thelandfills effluent guideline) prior to discharge. EPA determined that the commingling of
landfill wastewater with industria wastewater for trestment was an unnecessary requirement to imposein
nationally applicable regulations for the reasons discussed below. Permit writers are establishing
appropriatelimitson thesedischargesby ether gpplying the effluent limitationsguiddines applicableto the
associated indusgtrid activity to the discharge or developing other BRI limitations. EPA recommends that

permit writers use this guideline when devel oping these BPJ limitations.

From the information devel oped by the Agency for this rulemaking and confirmed by comments on the
proposal, EPA hasconcluded that landfill wastewater generated by captivelandfillsoperated in conjunction
with and receiving the bulk of their waste from anindustrial or commercia operationwill haveasimilar
pollutant profile to the wastewater generated in theindustrial or commercia operation. EPA hasfurther
concluded that thewastewater generated by landfill operationsat most of the captivefacilitiesaredready
subject to effluent guidelines. Inthe circumstancesin which thewastewater isnot expressly subject to

effluent guidelines, EPA has determined that permit writers generally impose BPJ limitations on the
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discharge of landfill wastewater that are ssimilar to the limitations applicableto the discharge of industrid
process wastewater whether commingled or not. EPA has compared the wastewater treatment
technologies employed a many of theindudtrid facilities operating landfillsin conjunction with indudtrid or
commercia operationsto the trestment technol ogiesthat EPA used asthe basisfor the BPT/BAT limits
inthiseffluent guiddine. The Agency’ sreview of such Stuaionsshowsthat thelandfill wastewater receives
treatment that is comparable or better than the level of treatment that would be required by the landfills
effluent guideline.

Consequently, EPA hasdecided to diminatetherequirement of commingling asaconditionfor acaptive
landfill not to be subject to landfill limitations and standards (except in the case of CWTS). EPA has
concluded that landfill wastewater at captive landfillsis now and will continue to receive adequate trestment
because the landfill wastewater generally must meet the same effluent limitations that would have been
required had the waste streams been commingled. In cases where the permit writer is establishing BPJ
limitationsfor the discharge of captivelandfill wastewater that isnot commingled for treatment, the permit
writer should ook at the effluent gui delinesgpplicableto the associated industria operationandthelandfills

effluent guidelines for potential guidance in setting those limitations.

Because of the nature of most CWTSs, EPA determined that the reasons that generdly supported excluson
of other captive landfillswould not gpply inthe case of CWTs.  Asexplained above, EPA concluded that
acaptive landfill which only received wastes generated in an industrial or commercial operation directly
associated with thelandfill or smilar wasteswould generatealeachatewith asimilar pollutant profiletothe
other wastewater streams produced at theindustria operation. In such circumstances, the datareviewed
by EPA showed that the landfill wastewater and other industrial wasteweter are generaly commingled for
treatment and subject to the samedischargelimitations. I1nthesecircumstances, it was appropriate not to

subject the landfill to this guideline.
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BecauseaCWT, by itsvery nature, may generateawide array of different solid wastesfor landfill disposd,
it may generate aleachate that varies Sgnificantly from other streamsbeing treated at the CWT at thetime
theleachateiscollected. Therefore, EPA concluded that the basisfor the exclusion -- the similarity in
wadtewater -- would not necessarily apply in the case of CWTs. EPA decided that, in order to ensure that
the CWT landfill wastewater istreated adequatdly, the landfill wastewater from a CWT landfill should be
commingled with other CWT wastewater for treatment.

Itisworth noting that the mgjority of industrial facilitiesthat operate captivelandfillsdo commingletheir
landfill process wastewater with other industrial wastewater for treatment. (February 6, 1998; 63 FR
6430). A review by EPA of individual NPDES permitsfor captive and intracompany facilitiesfound thet,
for the most part, landfill waste streams are mixed with categorical wastes and subject to limitations

comparable to the final limitations for landfills.

Most captivelandfill facilities chooseto commingletheir landfill processwastewater for treatment for
severd reasons. Firg of dl, wastewater flowsfrom captive landfillsare usudly quite smal in comparison
to thewastewater flowsfrom other industrial operationsat the captivefacility. EPA’sdatashow that the
landfill wastewater flows are often less than one percent and typically less than three percent of the
industrial wastewater flows. Therefore, most facilitieschooseto commingletherdatively smal volume of
landfill wastewater withthelarger industrial wastewater volumesrather than maintaining and operatinga
completely separate wastewater trestment system for thelandfill wastewater. Second, asmentioned above,
itislikely that leachate from landfillsat industrial operationswill reflect apollutant profile similar to the
facility’ sindustrial processwastewater. Therefore, based onthesimilarity of thewaste streams, facilities
often chooseto comminglethese streamsfor treatment. Infact, most of the captivefacilitiesidentifiedin
EPA’s database commingle their leachate with other industrial process wastewater for treatment.
Comments submitted in response to the proposed rule suggest that situations do exist where acaptive
landfill may not commingle the landfill wastewater with other process wastewater for treatment. In

circumstanceswhere afacility chooses not to comminglelandfill leachate for treatment with the other
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process wastewater generated, EPA has concluded, based on comments submitted, that thiswastewater
will still be subject to categoricd or Best Professiond Judgment (BPJ) limitsreflecting comparable removas

in most instances.

Ladlly, indugtrid facilitieswith captive landfills often choose to commingle their waste sreamsfor trestment
inorder to avoid additional NPDES or pretreatment requirementsthat would be necessary if thewaste
sreamsweretreated and discharged separately. EPA concluded that the wastewater generated by landfill
operations at most of the captive facilities are already subject to categorical effluent limitations (or
pretreatment standards). |nformation gathered by EPA prior to proposa and in commentsreceived on the
proposed rule support the conclusion that these wastewater flows were either assessed and evaluated for
the effluent limitations guiddline applicableto thefacility, or aresubject to a“building block approach” (for
directs) or the* combined waste stream formula’ (for indirects) for devel oping BPJlimits or standards
established by the permit writer or local control authority. Thisreview indicates that, for the most part,
these landfill waste streams are mixed with categorical wastesfor treatment and subject to limitations

comparable to the final landfill regulation.

Based on commentsreceived, the Agency aso determined that the requirement in the proposal that solid
wagtes deposited in the captive landfill must either be generated on site or from an off-sitefacility under the
same corporate structure wastoo restrictive and coul d often prohibit acompany from safely and properly
disposing of solid wastesaccepted from tolling, remediation, product stewardship, and public service

activities.

Intheproposal, EPA narrowly limited the universe of captivelandfillsthat fal outsdethe scopeof thisrule
to captivelandfillsthat only accepted wastesfrom on siteor from off-stefacilities under the same corporate
dructure. Thereason for thiswasessentidly to ensure that the captive landfillswere only accepting wastes
that would be similar to those wastes generated on site. Thisin turn would provide some degree of

assurance that the leachate generated from these wastes would be compatible with the on-site industria
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wastewater treatment. However, from the comments submitted on thisissue, EPA determined thiswaste
acceptance criterion for the captive excluson wastoo redrictive. Those commenting on thisissueidentified
severa waste acceptance practices that are commonly used by captive landfills that would not meet the
proposed exclusion criteriabut are consistent with EPA’ s objective that landfill leechate receive treetment
compatiblewith itsexpected congtituents. Many of these current waste disposal practicesare activitiesthat
EPA encouragesand, therefore, EPA hasrevised theexclusion criteria pertaining to waste acceptancefor

captive/intracompany landfills in order to accommodate these disposal practices.

Specificdly, severad commenters requested that EPA broaden the criteriafor determining those captive
landfills that fall outside the scope of this rule to include waste acceptance from tolling and contract
manufacturers, product stewardship, company partnerships, and remediation activities. EPA concluded
that wastedisposa at captivelandfillsfrom thesetypesof activitieswill, in most cases, result inleachatethat
will be adequately controlled through theimplementation of categorical or BPJlimitationsat thefacility.
However, EPA remains concerned that there are circumstancesin which inter-company waste products
deposited in the landfill may result in contaminants in the leachate that may not be compatible with the
exiging industria wastewater trestment system or may not be covered adequately by theexigting indudtria
effluent guideline. Therefore, oneof thedternative conditionsfor the revised applicability provisionsof the
guiddine described above for captive landfills provides that waste accepted at the captive landfill must be
of asmilar natureto the wastes generated at the operation with the associated landfill. Thus, the permitting
authority must determinethat wastes accepted for disposd at acaptivelandfill are of asmilar natureto the
waste generated at the facility directly associated with the captive landfill. Factorsthat the permit writer

should consider in determining whether awaste is similar are described at Section 2.13.

In addition, commenters a o requested that EPA include the acceptance of wastesfor disposal asapublic
service as a category of landfill practicesthat qualify for the captive exclusion. EPA agrees and has
included such aprovison. EPA gpplauds the efforts of manufacturing facilities who provide members of

their communities with a cost effective and environmentally safe meansfor digposing of their solid waste.

2-15



Therefore, inthefinal rule, EPA determined that thisrule shall not apply to those landfills operated in
conjunction with other industria or commercia operationswhich receive other wastesfrom public service
activities so long asthe company owning the landfill does not receiveafee or other remuneration for the
disposal service. EPA’ sdecision not to subject captivelandfill sthat accept off-sitewastesfor disposa as
apublic serviceisnot incons stent with itsdecision generdly to condition non-gpplicability onthe smilarity
of wastesaccepted for disposal. Based onitsreview of datacollected for this guideline and comments
received, EPA concluded that the quantity of wastes accepted for disposal asa public service would not
inany measurableway affect the pollutant profile of theleachate generated by thelandfill evenif dissmilar.
Of course, these wastewater flows still remain subject to trestment to achieve BPJ permit limitsreflecting

the landfill contribution to the facility discharge.

The Agency hasdetermined that whether captivelandfillsaccepting wastesfrom off steor from acompany
not within the same corporate structure on anon-commercia basisshould besubject to thelandfillseffluent
guiddline should hinge onthe ability of the captivelandfill to handle the waste in an appropriate manner.
Therefore, the Agency concluded that thewaste acceptance criterion for determining those captive landfills
that fall outside the scope of thisrule should be based on the similarity of the waste accepted for disposal
from another facility to thewaste generated by theindustrial or commercia operation directly associated
withthelandfill. Inthecaseof captivelandfillstreating S milar wastes, the permit writer should base permit
limitson limitationsfor the guiddinetowhichtheindustria or commercia operation issubject or establish
BPJlimitations. Again, thepermit writer, if developing BPJlimitations, should consider these landfill

guidelines as guidance in this effort.

2.13 Determination of Similar Wastesfor Captive Landfill Facilities

Asdiscussed at Sections2.3 and 2.12 above, the Agency concluded that dischargesfrom captivelandfills
should not be subject to the guiddinesif the captive landfills only accepted wastefor disposa from another
facility that wassmilar to thewaste generated by theindustrial or commercia operation directly associated

with the landfill. This section offers guidanceto permit writersfor determining whether asolid waste
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received for disposal in acaptive landfill is similar to those wastes generated by the facility directly
associated with the landfill.

According to EPA’ sdatabase, many of theindustrial or commercia facilitiesthat operate captive landfills
are subject to effluent limitations guiddinesin 40 CFR Subchapter N. For the most part, facilities subject
to aparticular industrial category effluent guideline produce similar types of wastes. Therefore, EPA
decided that thisrule doesnot apply to landfillsoperated in conjunction with other industria or commercid
operationswhen thelandfill receiveswastes generated by theindustrial or commercia operation directly
associated with the landfill and dso recelves other wastes generated by afacility that issubject to the same
provisionsin 40 CFR Subchapter N asthe waste-receiving facility. However, there are caseswherea
captive landfill isdirectly associated with anindustrial or commercia operation that is not subject to an
effluent guideline. Or, afacility, subject to an effluent guideline, may operatealandfill in conjunction with
industria or commercia operations, but may a so accept other wastes from facilities that are not subject
to the same effluent guiddline or not subject to an effluent guiddineat dl. Inthese cases, the permit writer
must determine whether the other wastesreceived for disposd are of smilar nature to thewastes generated
by theindustrial or commercia operation directly associated with thelandfill. Incaseswherethe permit
writer determines that the other waste accepted by the captive landfill is not smilar to the waste generated
by theindustrid or commercia activity directly associated with thelandfill, the landfill wastewater will be
subject to the landfills effluent limitations. However, if the permit writer determines that the wastes are
smilar, then the wastewater from the captive landfill should be subject to the same categorical effluent

guideline (or BPJ limitations) as the industrial or commercial facility.

A permit writer should consider the following factorsin deciding whether other wastes received by a
captivelandfill aressimilar to those wastes generated by theindustrial or commercial operation directly
associated with the landfill:

1. Aretheother wastesreceived from facilitiesthat are subject to the same provisionsin 40 CFR
Subchapter N as the facility directly associated with the captive landfill?

2-17



If 0, then the landfills effluent guidelines do not apply to this captive landfill. 1f not, then
the permit writer should consider the other factors listed below.

2. Aretheother wastesreceived from facilitiesthat are part of the same effluent guidelines* grouping”
as shown in Table 2-3?

If 0, itislikely that thewastesare smilar and thelandfill s effluent guidelines do not apply.
Table 2-3 groups the industrial categories under Subchapter N into the following six
groups: Organics, Metals, Inorganics and Non-Metals, Pesticides, Explosives, and
Asbedtos. Itislikey that industrieswithin the sameindudtrid effluent guiddine* grouping”
will generatesmilar typesof congtituentsin the solid wastes, and the leachate resulting from
the disposa of thesewasteswill be controlled adequately by the effluent limitation for the
industrid or commercid facility directly associated withthe captivelandfill. However, this
may not always be the case and, therefore, EPA Ieft to the local control authority the
determination of whether thelandfillseffluent guideline should apply to acaptivelandfill thet
acceptswastesfrom other facilitiesthat are not subject to the same provisonsin 40 CFR
Subchapter N. Thelocal permitting authority will determine whether acaptivelandfill
which acceptswastesfrom other industria activities, apart fromthosedirectly associated
with thelandfill, issubject to the landfills effluent guidelines based on the similarity of the
other wastes and the likelihood that these wastes will result in leachate that is compatible
with the wastewater treatment technology used to treat the landfill leachate.

3. In the case of hazardous captive landfills, do the other wastes being received have the same
hazardous waste codes as those generated at the facility directly associated with the landfill?

If 0, it ispossiblethat thewastesare similar. However, thismay not awaysbe the case
and, therefore, EPA left to thelocal control authority the determination of whether the
landfillseffluent guideline should apply to acaptive landfill that accepts wastes from other
facilities that are not subject to the same provisionsin 40 CFR Subchapter N.

4, Isasignificant portion of the waste deposited in thelandfill from theindustrial or commercia
operation that is directly associated with the captive landfill?

The control authority should analyzethe number of customers and the amount of the off-
site or inter-company waste deposited rel ative to the quantity of on-site or intracompany
waste placed in the captive landfill. Again, the main reason for the exclusion for captive
landfillsisthat their leachate should resemblethe industrial wastewater of the operation
directly associated with thelandfill and, therefore, thelandfill leachatewill be adequately
controlled by the applicableindustria effluent guidelines. However, thislogicisonly
goplicablewhen the bulk of thewaste placed in the landfill isof Smilar content to that being
produced by theindustrid facility directly associated with thelandfill. Therefore, when

2-18



applying the captive exclusion, the control authority should analyze the volume and
characteristics of waste received from inter-company waste transfersin determining
whether theleachate generated by the captivelandfill will havesmilar characterigticstothe
industrial wastewater generated by the company owning the landfill.

5. Isthefacility that isdirectly associated with the captive landfill deriving any revenuesfromwaste
disposal at the landfill?

In devel oping the exclusion for captivelandfills, EPA’ sintent wasto exclude those non-
commercid landfillsthat aredirectly associated withanindustria or commercia operation
and whose leachateis currently being adequately addressed by thefacility’ s categorica or
BPJlimitations. EPA believes that where any revenues are being derived from the
collection of feesfor solid waste disposal at a captive landfill, the facility isaccepting
wadtes on acommercia bass- - wastesthat may well be dissmilar to that being disposed
of a thelandfill. The captiveexceptionispremised onthefact that, in most cases, leachate
from alandfill associated with an industrial operation will resemble the industria process
wastewater generated by theindustria operation and, therefore, thelandfill leachate will
be adequately controlled by the applicableindustrid effluent guiddinesor BRI limitations.
However, thisis areasonable assumption only in circumstances where the waste placed
inthelandfill isof smilar content to that being produced by theindustria operationdirectly
associated with thelandfill. 1tislikely that acommercia landfill may accept significant
volumes of waste that are not similar to the wastes generated by theindustrial operation
directly associated with the landfill.

6. Istheindustria or commercid facility directly associated with the captive landfill accepting wastes
for disposal as part of public service activities?

If 50, and the facility does not receive afee or other remuneration for the disposa service,

the captive landfill is not subject to thisrule. EPA defines public service activitiesin
Appendix B.

2-19



Table 2-1: Final Concentration Limitations for Hazardous Landfill Subcategory,

Direct Discharges

Pollutant or Maximum for 1 day Monthly average shall not exceed
Pollutant Property (mg/L) (mg/L)
BOD, 220 56

TSS 88 27

Ammonia 10 4.9

Arsenic (Total) 11 0.54

Chromium (Total) 11 0.46

Zinc (Total) 0.535 0.296

Alpha Terpineol 0.042 0.019

Aniline 0.024 0.015

Benzoic Acid 0.119 0.073

Naphthalene 0.059 0.022

p-Cresol 0.024 0.015

Phenol 0.048 0.029

Pyridine 0.072 0.025

pH Shall be in the range 6.0 - 9.0 pH units.
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Table 2-2: Final Concentration Limitations for Non-Hazardous Landfill Subcategory,

Direct Discharges

Pollutant or

Maximum for 1 day

Monthly average shall not exceed

Pollutant Property (mg/L) (mg/L)
BOD, 140 37

TSS 88 27

Ammonia 10 4.9

Zinc 0.20 0.11

Alpha Terpineol 0.033 0.016

Benzoic Acid 0.12 0.071

p-Cresol 0.025 0.014

Phenol 0.026 0.015

pH Shall bein the range 6.0 - 9.0 pH units.
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Table 2-3: Grouping of Subchapter N Effluent Guidelines and Standards

Characteristics

Industrial Category Part # Organics Metals Inorganics Pesticides Explosives Asbestos
Non-metal
Dairy products and processing 405 X
Grain mills 406 X
Canned and preserves fruits and vegetables 407 X
Canned and preserved seafood 408 X
Sugar processing 409 X
Textilemills 410 X X
Cement manufacturing 411 X X
Feedlots 412 X
Electroplating 413 X
Organic chemicals, plastics and synthetic fibers 414 X
Inorganic chemicals manufacturing 415 X
Soap and detergent manufacturing 417 X
Fertilizer manufacturing 418 X
Petroleum refining 419 X
Iron and steel manufacturing 420 X
Nonferrous metals manufacturing 421 X
Phosphate manufacturing 422 X
Steam el ectric power plants 423 X X
Ferroalloy manufacturing 424 X
Leather tanning and finishing 425 X X
Glass manufacturing 426 X
Asbestos manufacturing 427 X
Rubber processing 428 X
Timber products processing 429 X
Pulp, paper and paperboard 430 X
Builder's paper and board mills 431 X
Meat products 432 X
Metal finishing 433 X
Coa mining 434 X
Qil and gas extraction 435 X
Mineral mining and processing 436 X
Pharmaceutical preparations 439 X
Ore mining 440 X
Paving and roofing materials (tars & asphalt) 443 X X
Paint formulation 446 X X
Ink formulation 447 X
Gum and wood chemicals 454 X X
Pegticides 455 X
Expl osives manufacturing 457 X
Carbon black manufacturing 458 X
Photographic equipment and supplies 459 X
Hospital 460 X




3.0 INDUSTRY DESCRIPTION

TheLandfillsindustry consstsof facilitiesthat recelvewasteseither ascommercia or municipa operations
or ason-gte (captive) operations owned by waste generators. These landfill facilities generate wastewater
and dischargeit to surface waters, publicly owned treatment works (POTWS), or use some other form of
zeroor dternativedisposal. The Resource Conservation and Recovery Act (RCRA) definesalandfill as
“an areaof land or an excavation in which wastes are placed for permanent disposd, and that isnot aland
application unit, surface impoundment, injection well, or wastepile” (40 CFR 257.2). RCRA classifies
landfillsaseither Subtitle C hazardous or Subtitle D non-hazardous. Wastewater generated and discharged
by landfillscaninclude, but isnot limited to, leachate, gas collection condensate, contaminated ground
water, contaminated storm water, drained free liquids, truck/equipment washwater, |aboratory-derived

wastewater, and wastewater recovered from pumping wells.

Landfillsare commonly classified by the types of wastes they accept and/or by their ownership status.
Some of theterms used to describe alandfill include municipal, sanitary, chemical, industrial, RCRA,
hazardouswaste, Subtitle C, and Subtitle D. Although non-hazardouslandfills do not knowingly accept
hazardous wastes, these facilities may contain hazardous wastes due to disposal practicesthat occurred
prior to 1980 and before the enactment of RCRA and its associated regulations. The following section

provides descriptions of landfillsin terms of ownership type and regulatory type.

Ownership Status

* Municipal: Municipally-owned landfills are those that are owned by local governments.
Municipaly-owned landfills may be designed to accept either Subtitle D or Subtitle
C wastes (see “Regulatory Type”).

C Commercial: Commercid landfillsare privately-owned facilitiesand can be designed to receive
either municipal, hazardous, or non-hazardousindustrial wastes. Typical non-
hazardousindudtrid wastesinclude packaging and shipping materids, construction
and demolition debris, ash, and sludge.



C Captive:

C Intra-company:

Requlatory Type

C Subtitle C:

C Subtitle D:

Captivelandfillsare operated in conjunction with other industrial or commercia
operations, and receive the bulk of their wastesfrom the industria or commercid
operations. Captivelandfillsarelocated on, or adjacent to, thefacility they service
and are common at major hazardous waste generators, such as chemical and
petrochemica manufacturing plants.

Landfill facilities operated in conjunction with other industrial or commercia
operations which only receive waste from off-site facilities under the same
corporate structure, ownership, or control. These landfillsare smilar to captive
sites but receive wastes from multiple locations of one company.

Subtitle C landfills arethose disposal operations authorized by RCRA to accept
hazardouswastes asdefined in 40 CFR Part 261. Subtitle C landfillsare subject
to the criteriain 40 CFR Part 264 Subpart N - Standards for Owners and
Operatorsof Hazardous Waste Treatment, Storage, and Disposal Facilitiesand
40 CFR Part 265 Subpart N - Interim Standards for Owners and Operators of
HazardousWaste Treatment, Storage, and Disposal Facilities. Hazardouswaste
landfillsare subject to requirements outlined in 40 CFR Parts 264 and 265 that
include the requirement to maintain aleachate collection and removal systems
during the activelife and post-closure period of thelandfill. Section 3.1 presents
more details on the regulatory requirements of Subtitle C.

Subtitle D landfills are those disposal operations that are subject to either of the
criteriaestablished in 40 CFR Parts 257 (Criteriafor Classification of Solid Waste
Disposal Facilities and Practices) or 258 (Criteriafor Municipal Solid Waste
Landfills). Thewastesrecaived a Subtitle D landfillsinclude municipd refuse, ash,
dudge, construction and demolition debris, and non-hazardousindustria waste.
Thesefacilitieswerenot designed to recel ve hazardouswastes; however, prior to
1980 and the enactment of RCRA, older landfills may have received waste | ater
classfied ashazardousunder RCRA. Any Subtitle D landfill accepting municipal
refuse after October 9, 1993 isclassified asaMunicipd Waste Disposa Unit, and
isregulated under 40 CFR 258. Any Subtitle D landfill not accepting municipa
waste after October 9, 1993 continuesto be regulated under 40 CFR 257. For
the purposes of this document, Subtitle D landfills not accepting municipa refuse
arereferred to as “ Subtitle D non-municipal” landfills.

The following discussions present aregulatory history of thisindustry and past EPA studies.



31 Regulatory History of the LandfillsIndustry

Depending on the type of wastes disposed of at alandfill, the landfill may be subject to regulation and
permitting under either Subtitle C or Subtitle D of RCRA. Subtitle C facilitiesrecelvewastesthat are
identified or listed as hazardous wastes at 40 CFR Part 261. Subtitle D landfills can only accept wastes
that are not defined as hazardous wastes at 40 CFR Part 261. Thefollowing sections outline some of the
key regulationsthat have been devel oped to control the environmental impactsof Subtitle C and Subtitle
D landfills.

311 RCRA SubtitleC

Subtitle C of the RCRA of 1976 directed EPA to promulgate regul ationsto protect human healthand the
environment from the improper management of hazardouswastes. Based on this statutory mandate, the
god of the RCRA program wasto provide comprehensive, "cradle-to-grave' management of hazardous
waste. These regulations establish asystem for tracking the disposal of hazardouswastes and specia
design requirements for landfills depending on whether alandfill accepted hazardous or non-hazardous

waste. Key statutory provisionsin RCRA Subtitle C include the following:
C Section 3001: Requires the promulgation of regulations identifying the characteristics of
hazardous waste and listing particular hazardous wastes.

C Section 3002: Requiresthe promulgation of standards, such as manifesting, record keeping, €tc.,
applicable to generators of hazardous waste.

C Section 3003: Requiresthe promulgation of standards, such as manifesting, record kegping, €tc.,
applicable to transporters of hazardous waste.

C Section 3004: Requiresthe promulgation of performance sandardsapplicableto the ownersand
operators of facilities for the treatment, storage, or disposal of hazardous waste.

C Section 3005: Requires the promulgation of regulations requiring each person owning or
operating atreatment, storage, or disposal facility to obtain a permit.



Theseregulations establish asystem for tracking the disposal of hazardous wastes and performance and
design requirementsfor landfills accepting hazardouswaste. Under RCRA, requirementsareinitialy
triggered by adetermination that awasteis hazardous as defined in 40 CFR Part 261. Any party, including
theoriginal generator, that treats, stores, or disposes of ahazardouswaste must notify EPA and obtain an
EPA identification number. EPA established performance regulations governing the operation of hazardous
waste landfills at 40 CFR Parts 264 and 265. RCRA Subtitle C hazardous waste regulations apply to
landfills that presently accept hazardous wastes or have accepted hazardous waste at any time after

November 19, 1980.

3111 Land Disposal Restrictions

The Hazardous and Solid Waste Amendments (HSWA) to RCRA, enacted on November 8, 1984, largely
prohibit the land disposd of untreated hazardouswastes. Once a hazardous waste s prohibited from land
disposal, the statute provides only two optionsfor legal land disposal: 1) meet the EPA -established
treatment standard for the waste prior to land disposd, or 2) dispose of thewaste in aland disposal unit
that has been found to satisfy the statutory no-migration test. A no- migration unit isonefrom which there

will beno migration of hazardous congtituentsfor aslong asthe waste remains hazardous. (RCRA Sections

3004 (d),(€),(9)(9))-

Under Section 3004 of RCRA, the treatment standards that EPA devel ops may be expressed as either
constituent concentration levels or as specific methods of treatment. Under RCRA Section 3004(m)(1),
the criteriafor these standards is that they must substantially diminish the toxicity of the waste or
subgtantialy reducethelikelihood of migration of hazardous congtituentsfrom the waste so that short-term
and long-term threatsto human health and the environment areminimized. For purposesof theredtrictions,
theRCRA program definesland disposd toinclude, among other things, any placement of hazardouswaste
in alandfill. Land disposal restrictions are published in 40 CFR Part 268.



EPA hasused hazardouswaste treatability dataasthe basisfor land disposal restrictions standards. EPA
hasidentified Best Demonstrated Available Treatment Technology (BDAT) for each listed hazardous
waste. BDAT isthetreatment technology that EPA findsto bethe most effectivein treating awaste and
that also isreadily availableto generators and treaters. 1n some cases, EPA hasdesignated asBDAT for
aparticular waste stream atreatment technology shown to have successfully treated asimilar but more
difficult totreat waste stream. Thisensured that theland disposal restrictions standardsfor alisted waste
stream were achievable since they aways reflected the actud treatability of the waste itself or of amore

refractory waste.

As part of the Land Disposal Restrictions (LDRs), EPA promulgated Universal Treatment Standards
(UTYS) aspart of the RCRA phase two fina rule (July 27,1994). The UTS are aseries of concentrations
for wastewater and non-wastewater that provide a single treatment standard for each constituent.
Previoudy, the LDR regul ated congtituents according to theidentity of theorigina waste; thus, several
numerical treatment standards existed for each constituent. The UTS simplified the standards by having
only onetreatment standard for each congtituent in any wasteresidue. The LDR andthe UTSrestricted
the concentrations of wastesthat could be disposed of inlandfills, thusimproving the environmenta quality

of the leachate from landfills.

The LDR treatment standards established under RCRA may differ from the Clean Water Act effluent
guidelines both in their format and in the numerica vaues set for each condtituent. The differences result
fromtheuseof different legal criteriafor developing thelimitsand resulting differencesin thetechnica and
economic criteria and data sets used for establishing the respective limits.

Thedifferencein format of the LDR and effluent guidelinesisthat LDR establishesasingledaily limit for
each pollutant parameter while effluent guidelines establish monthly and daily limits. Additionaly, the
effluent guiddines providefor severa types of discharge, including new and existing sources, and indirect

and direct discharge.



The differencesin numerica limits established under the Clean Water Act may differ, not only from LDR
and UTS, but a so from point-source category to point-source category (e.g., Electroplating, 40 CFR 413;
and Metd Finishing, 40 CFR433). Theeffluent guiddineslimitationsand sandards are industry-specific,
subcategory-specific, and technology-based. Thenumerica limitsaretypically based on different datasets
that reflect the performance of specific wastewater management and treatment practices. Differencesin
thelimitsreflect differencesin the following statutory factorsthat the Administrator isrequired to consider
in developing technically and economically achievable limitations and standards. manufacturing products
and processes (which for landfills involves types of waste disposed), raw materials, wastewater
characteridtics, treatability, facility Sze, geographic location, age of facility and equipment, non-water quality
environmental impacts, and energy requirements. A consequence of these differing approachesisthat
similar or identical waste Streams areregulated at different level s dependent on the receiving body of the
wastewater (e.g. a POTW, a surface water, or aland disposal facility).

3.11.2 Minimum Technology Requirements

To further protect human health and the environment from the adverse affects of hazardous waste disposed
of inlandfills, the 1984 HSWA to RCRA established minimum technology requirementsfor landfills
receiving hazardous waste. These provisions required the installation of double liners and |eachate
collection systemsat new landfills, at replacementsof existing units, and at lateral expansionsof existing
units. TheAmendmentsal so required dl hazardouswastelandfillstoinstall ground water monitoringwells
by November 8, 1987. Performanceregulationsgoverning the operation of hazardouswastelandfillsare
included at 40 CFR Parts 264 and 265.

312 RCRA SubtitleD

L andfills managing non-hazardouswastes are currently regulated under the RCRA Subtitle D program.
Theselandfillsincludemunicipal, privateintra-company, private captive, and commercid facilitiesused for
the management of municipal refuse, incinerator ash, sewage sludge, and a range of non-hazardous

industrial wastes.



3121 40 CFR Part 257, Subpart A - Criteriafor Classification of Solid Waste Disposal
Facilities and Practices

EPA promulgated the criteria on September 13, 1979 (44 FR 53460) under the authority of RCRA
Sections 1008(a) and 4004(a) and Sections 405(d) and (e) of the Clean Water Act. The criteriain
§257.1 through 257.4 were adopted for determining which solid waste disposd facilitiesand practices pose
areasonable probability of adverseeffects on hedth and the environment, and the criteriain 8257.5 through
257.30 were adopted to ensure that non-municipal non-hazardous waste disposal units that receive
conditionaly exempt small quantity generator (CESQG) waste do not present risksto human health and
the environment taking into account the practicable capability of such units. Thesecriteriagpply toall solid
wastedisposal facilitiesand practices. However, certain facilitiesand practicesare not covered by the
criteria, such asagriculturd wastes returned to the soil asfertilizers or soil conditioners, overburden resulting
from mining operationsintended for return to the mine Site, land application of domestic sewage or treated
domestic sewage, thelocation and operation of septic tanks, hazardouswaste disposal facilitieswhichare
subject to regulationsunder RCRA Subtitle C (discussed above), municipa solid wastelandfillsthat are
subject to the revised criteriain 40 CFR Part 258 (discussed below), and use or disposal of sewage dudge
on the land when the sewage dudge is used or disposed of in accordance with 40 CFR Part 503 (See 40
CFR Part 257.1(c)(1) - (11)).

The criteriainclude genera environmental performance standards addressing the following eight mgjor
areas. flood plains, protection of endangered species, protection of surfacewater, protection of ground
water, limitations on the land application of solid waste, periodic application of cover to prevent disease
vectors, air quality standards (prohibition against open burning), and safety practices ensuring protection
from explosive gases, fires, and bird hazardsto airports. Facilitiesthat fail to comply with any of these
criteriaare considered open dumps, which are prohibited by RCRA Section 4005. Those facilitiesthat
meet the criteriaare considered sanitary landfills under RCRA Section 4004(a). Landfill wastewater
generated at solid waste disposdl facilitiesthat are subject to the requirements of 40 CFR Part 257 Subpart

A are subject to the effluent limitations for the Non-Hazardous subcategory.



3122 40 CFR Part 257, Subpart B - Conditionally Exempt Small Quantity Generator
Revised Criteria

A conditionally-exempt small-quantity generator isgenerally defined asonewho generatesno morethan
100 kilograms of hazardouswaste per month in acalendar year (40 CFR 261.5(a)). Such conditionally-
exempt small-quantity generators (with certain exceptions) are not subject to RCRA Subtitle C
requirements. However, on July 1, 1996, EPA did thefollowing: (1) anended Part 257 to establish criteria
that must be met by non-municipal, non-hazardous solid waste disposal unitsthat receive conditionally-
exempt smal-quantity generator wasteand (2) established separate management and disposal standards
(in40 CFR 261.5(f)(3) and (g)(3)) for thosewho generate conditional ly-exempt small-quantity generator
waste (see 61 FR 342169). The conditional ly-exempt small-quantity generator revised criteriafor such
disposal unitsincludelocation standards, ground water monitoring, and corrective action requirements.
Landfill wastewater generated at solid waste disposal facilitiesthat are subject to the requirements of 40
CFR Part 257 Subpart B are subject to the effluent limitations for the Non-Hazardous subcategory.

3.1.2.3 40 CFR Part 258 Revised Criteria for Municipal Solid Waste L andfills

On October 9, 1991, EPA promulgated revised criteriafor municipa solid waste landfillsin accordance
with the authority provided in RCRA Sections 1008(a)(3), 4004(a), 4010 (c) and Clean Water Act
(CWA) Sections405(d) and (€) (see 56 FR 50978). Under the terms of these revised criteria, municipa
solid waste |andfills are defined to mean adiscrete area of land or an excavation that receives household
wadte, and isnot aland application unit, surface impoundment, injection well, or waste pile, asthoseterms
aredefined in 40 CFR 257.2 and 258.2. 1n addition to household waste, amunicipa solid waste landfill
unit also may receive other types of RCRA Subtitle D wastes, such as commercia solid waste, non-
hazardous dudge, and industria solid waste. Such alandfill may be publicly or privately owned. A
municipa solid waste landfill unit may be anew unit, existing municipa solid waste landfill unit, or alaterd

expansion.



Themunicipa solid waste landfill revised criteriaincludelocation andards (Subpart B), operating criteria
(Subpart C), design criteria (Subpart D), ground water monitoring and corrective action (Subpart E),
closureand post-closure carecriteria(Subpart F), and financia assurance requirements (Subpart G). The
design criteriagpecify that new municipa solid waste landfill unitsand lateral expansionsof existing units
(asdefined in Section 258.2) must be constructed in accordance with either (1) adesign gpproved by a
Director of a State whose municipa solid waste landfill permit program has been approved by EPA and
which satisfies a performance standard to ensure that unacceptable levels of certain chemicals do not
migrate beyond a specified distance fromthe landfill (Sections 258.40(a)(1), (c), (d), Table 1) or (2) a
composite liner and a leachate collection system (Sections 258.40(a)(2), (b)). The ground water
monitoring criteriagenerally require ownersor operators of municipa solid waste landfillsto monitor ground
water for contaminantsand generally implement acorrective action remedy when monitoring indicatesthat
aground water protection standard has been exceeded. However, certain small municipal solid waste
landfillslocated in arid or remote locations are exempt from both design and ground water monitoring
requirements. Theclosure standardsrequirethat afinal cover beinstalled to minimizeinfiltration and
erosion. The post-closure provisons generaly require, among other things, that ground water monitoring
continueand that theleachate coll ection system be maintained and operated for 30 yearsafter themunicipa
solid waste landfill isclosed. The Director of an approved State may increase or decrease the length of

the post-closure period.

Again, asisthe case with solid waste disposal facilitiesthat fail to meet the requirementsin 40 CFR Part
257, Subpart A, municipd solid waste landfillsthat fail to satisfy the revised criteriain Part 258 condtitute
open dumps and are therefore prohibited by RCRA Section 4005 (40 CFR 258.1(h)). Landfill wastewater
generated at solid waste disposal facilities (i.e., municipal solid waste landfills) that are subject to the
requirementsin 40 CFR Part 258 are subject to the effluent limitationsfor the Non-Hazardous subcategory.

3.1.3 Current Wastewater Regulations

Prior to thisregulation, EPA had not promulgated nationa effluent limitations guidelinesfor the discharge
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of wastewater from the Landfillsindustry. Intheabsence of these guidelines, permit writers have had to
rely on acombination of their own best professional judgement (BPJ), water quality standards, and
technology transfer from other industria guiddinesinsetting permit limitationsfor landfillsdischarging to
surfacewaters. In addition, local control authorities also have had to rely on their own best professional
judgement, pass-through analyses, and other local factors in establishing pretreatment standards for the
discharge of landfill wastewater to their municipal sewage systems and POTWSs.

In1989, EPA completed apreiminary study of theLandfillsindustry. Inareport entitled " Preliminary Data
Summary for the Hazardous Waste Treatment Industry,” EPA concluded that wastewater dischargesfrom
landfills can be asignificant source of toxic pollutants being discharged to surface watersand POTWS. In
aconsent decree between NRDC and EPA, dated January 31, 1992, EPA agreed, among other things,
to propose effluent guiddinesfor the Landfillsand Industriad Waste Combusters’ category by November
1997 and final action by November 1999.

3.2 Industry Profile

The growth of the Landfillsindustry isadirect result of RCRA and subsequent EPA and State regulations
that establish the conditions under which solid waste may be disposed. Theimplementation of the increased

control measures required by RCRA has had a number of ancillary effects on the Landfills industry.

The RCRA requirements have affected the Landfillsindustry in different ways. Onthe one hand, it has
forced many landfillsto close because they lacked adequate on-site controlsto protect against migration
of hazardous congtituents from the landfill, and it was not economical to upgradethe landfill facility. Asa
result, alarge number of landfills, especidly facilities serving smdl populations, have closed rather thanincur

the significant expense of upgrading.

Conversdly, large landfill operations have taken advantage of economies of scale by serving wide

geographicareasand accepting anincreasing portion of the nation’ ssolid waste. For example, responses
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to the EPA’ sWaste Treatment Industry Survey indicated that 75 percent of the nation’ s municipa solid
waste is deposited in large landfills representing only 25 percent of the landfill population.

EPA hasidentified several trendsin thewaste disposa industry that may increasethe quantity of leachate
produced by landfills. More stringent RCRA regulations and the restrictions on themanagement of wastes
haveincreased the amount of waste disposed a |andfillsaswell asthe number of facilitieschoosingto send
wadtes off Steto commercia facilitiesin lieu of pursuing on-site management options. Thiswill increase
treated | eachate discharges from the nation’ slandfills, thus, potentialy putting at risk theintegrity of the
nation’ swaters. Further, asaresult of the increased number of leachate collection systems, the volume of

leachate requiring treatment and disposal has greatly increased.

321 Industry Population

Indeveloping theinitid landfill population to be studied for thisregulation, EPA used various sourcessuch
as State environmentd and solid waste departments, the National Survey of Hazardous Waste Treatment,
Storage, Disposal, and Recycling Facilities respondent list, Environmental Ltd.’s“1991 Directory of
Industrial and Hazardous Waste Management Firms’, and other sources discussed in Chapter 4. EPA
identified 10,477* landfill facilitiesastheinitial landfill population in the United Statesin 1992. Of this
group, 9,882 were Subtitle D non-hazardouslandfillsand 595 were Subtitle C hazardouslandfills. Table
3-1 presentsthe total number of landfill facilitiesby statein EPA’smailing list database. EPA solicited
technical information from asample of thisinitia population viascreener surveys, and the Agency sent
Detailed Technicad Questionnairesto astatistica sampleof the screener survey respondents. A tota of 252
landfill facilitiesrecelved Detailed Technica Questionnairesand 220 facilitiesresponded with sufficient
technical datato beincluded in the questionnaire database. Chapter 4, Section 4.3 presents adetailed

discussion of screener survey and Detailed Questionnaire strata.

1 Theinitial landfill population of 10,477 does not include one pre-test facility which was included as a

screener survey respondent.
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Because EPA only sent Detailed Technical Questionnairesto astatistical sampleof theinitial industry
population, the Agency scaled up theinformation provided by questionnaire respondentsto represent the
entire Landfillsindustry. By matching up the screener survey stratum with the Detailed Technical
Questionnaire stratum, EPA cal culated aweighting factor for each questionnaire respondent and scaled up
any data provided by the respondent by thisfactor. Therefore, throughout this chapter, EPA presents
national estimates based on the Detailed Technical Questionnairerespondents’ datascaled up by their
individua weighting factors. The Agency based the nationd estimates presented in thetabl esin thischapter
on all 220 facilitiesincluded in the questionnaire database. Figure 3-1 presentsthe logic used for the
development of thenational estimates. EPA presentsthe methodology for cal culating national estimates
in the Final Statistical Development Document for the Landfills Industry (EPA-821-B-99-007).

322 Number and L ocation of Facilities

Many of thelandfill facilities presented in Table 3-1 do not generate and/or collect wastewater that is
subject to thisregulation. Landfill generated wastewater subject to thisregulation includes|eachate, gas
collection condensate, truck/equipment washwater, drained free liquids, laboratory-derived wastewater,
floor washings, and contaminated stormwater. Non-contaminated storm water, contaminated ground

water, and wastewater from recovering pumping wells are not subject to this regulation.

Nationd estimatesof the Landfillsindustry indicatethat only 1,662 of thetota population of landfill facilities
collect landfill generated wastewater. EPA limited itssurvey of theindustry to thosefacilitiesthat collect
landfill generated wastewater, or about 16 percent of thetotal number of landfillslocated inthe U.S. Table
3-2 presentsthe Subtitle D and Subtitle Clandfillsthat collect landfill generated wastewater by ownership
type. Thenational estimatesfor theindustry indicate that approximately 43 percent of theselandfillsare
municipally-ownedfacilities, 41 percent are commercially-owned, and 13 percent arenon-commercial
captives. Table 3-2 also shows that the mgjority of non-hazardous landfills are municipally- or
commercidly-owned facilities, whereas hazardous landfills are primarily commercialy-owned or captive

facilities.
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3221 Captive Landfill Facilities

Based on EPA’ ssurvey of the Landfillsindustry for thisguiddine, the Agency identified over 200 captive
and intra-company facilitiesthat operated landfills. Thisrule does not apply to captive landfillsin most
circumstances. See Chapter 2 for EPA’ srationalefor not including captive landfillsunder thisguideline.

EPA’ ssurvey showed that amgjority of theselandfillswereat industrid facilitiesthat are or will be subject
to thefollowing three effluent guidelines: Pulp and Paper (40 CFR Part 430), Centraized Waste Treatment
(proposed 40 CFR Part 437, 64 FR 2280 January 13, 1999), or Organic Chemicals, Plastics and
Synthetic Fibers (40 CFR Part 414). In addition, EPA identified approximately 30 landfills subject to one
or more of thefollowing categories: Nonferrous Metals Manufacturing (40 CFR Part 421), Petroleum
Refining (40 CFR 419), Timber Products Processing (40 CFR Part 429), Iron and Steed Manufacturing
(40 CFR Part 420), Transportation Equipment Cleaning (proposed 40 CFR Part 442, 63 FR 34685 June
25, 1998), and Pesticide Manufacturing (40 CFR Part 455).

Industry supplied dataestimatesthat thereare over 118 Pulp and Paper facilitieswith on-sitelandfillsand
that over 90 percent commingle landfill leachate with process wastewater for treatment on site. The
wagtewater flow originating from landfillstypicaly representslessthan one percent of thetota flow through
the facilities wastewater treatment plant and, in no case, exceeds three percent of the treated flow.
Approximately six percent of pulp and paper mills send landfill generated wastewater toaPOTW aong

with process wastewater.

Basad on responsesto the #1992 Waste Treatment Industry: Landfills Questionnaire’, EPA estimates that
there are more than 30 facilities subject to the Organic Chemicds, Plastics, and Synthetic Fibers (OCPSF)
guideline with on-site landfills. At OCPSF facilities with on-site landfills, landfill leachate typically
represents|essthan one percent of theindustria flow at the facility, in no case exceeds six percent of the

flow, and istypically commingled with process wastewater for treatment.
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3.2.3 General Information on Landfill Facilities

EPA egtimatesthat landfill facilitieslocated throughout the U.S. cover approximately 726,000 acresof land
area, 20 percent of whichisactud digposd area (landfill), 3 percent isfor wastewater trestment operations,
and 63 percent isundeveloped land. Table 3-3 presentsnationa estimates of thetota landfill areacovered
by non-hazardous and hazardous landfill facilities. Nationa estimatesindicatethat, as of 1992, hazardous
facilitieshad, on average, used less of their total facility areafor waste disposd, only about 5 percent, than
non-hazardousfacilities, which, on average, had used approximately 30 percent of their total facility area
for wastedisposal. However, sincetherearefar more non-hazardouslandfillsin the U.S. than hazardous
landfills, Subtitle D landfills have more future capacity than Subtitle C landfills (see Section 3.2.4). Table
3-4 presentsfacility land arearanges for non-hazardous and hazardousfacilities, aswell astotasfor the
industry. These frequency distributions show that atypical facility is 100 to 1,000 acresin Sze, and the
actual landfill covers between 10 and 100 acres of that area. Asof 1992, the mgjority of non-hazardous
and hazardouslandfill facilitieshad from 10 acresto 1,000 acres of undevel oped land available; larger

facilities had as much as 1,000 to 10,000 acres of undevel oped land.

Landfillsare made up of individua cellswhich may be dedicated to onetype of waste or may accept many
different typesof waste. When alandfill cell reaches capacity volume, itisclosed andisreferredto asan
“inactive’ cdl. “Active’ cdlsarelandfill cdlsthat are not at capacity and continue to accept waste. Table
3-5 presents nationa estimates of the number of landfill cells, both active and inactive, at non-hazardous
and hazardous|andfills. Nationd estimatesof landfill facilitiesinthe U.S. indicatethat the average number
of cdlsinalandfill in 1992 was approximately sx. The national average of active cdlsin 1992 was 2.75,
and the national average of inactive cellswas6.05. For hazardousfacilities, the average number of cells
in 1992 was 7.6, with an average of 4.2 active cellsand 8.2 inactive cdlls. For non-hazardousfacilities,
the average number of cellsin 1992 was 5.7, with an average of 2.5 active cellsand 5.4 inactive cells.
EPA’ssurvey indicated that therewerefewer activelandfillsinthe U.S. than inactive, or closed landfills.
Asdiscussed in Section 3.2, alarge number of landfills, especidly facilities serving smal populations, have

closed rather than incur the significant expense of complying with RCRA requirements.
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The number and type of customers hel psto define the size of alandfill. Table 3-6 presents the nationa
estimates of the household and non-household popul ation served by landfillsthat collect landfill generated
wadtewater. Thetota population served by the Landfillsindustry is46.3 million household and 5.2 million
non-household customers. Non-hazardous landfills serve 99 percent of these customers. Hazardous
landfillsaccount for only 307,000 household customersand 170,000 non-household customers. Table 3-7
presentsthefrequency digtributions of the number of household and non-household customersfor the non-
hazardous and hazardous subcategories aswell asfor both subcategories combined. Maost non-hazardous
facilities serve between 100 and 1,000 non-household customers and 10,000 to 100,000 household
customers. EPA’ssurvey indicatesthat hazardousfacilities serve between zero and 10,000 non-household

customers, but serve very few household customers.

324 Waste Receipts and Types

Wastesreceived by landfillsinthe United States vary from municipa solid waste to highly toxic materials.
Table 3-8 presentsthe nationd estimates of thetypes of waste received at landfills and the percentage each
wasterepresentsof thetotal waste received during thefollowing three periods:. pre-1980, 1980-1985, and
1986-1992. Sixty-one percent of thewaste landfilled during the pre-1980time period was municipa solid
wasgteand industria wastes, while 17 percent was commercid solid waste and construction and demolition
debris. Similar types of waste were disposed in landfillsafter 1980; however, the percentage of municipa
solidwasteand industrial waste decreased, and theamount of commercial solid waste, incinerator residues,
PCB/TSCA wastes, and asbestos-containing wastesincreased. Thedisposa inlandfillsof “other” waste
types (such as contaminated soils, auto shredder scrap, and tires) also increased after 1980.

Table3-9 presentsthenationd estimates of wastesreceived by the Landfillsindustry in 1992 by regulatory
classfication. Thesedataindicate that landfills contained gpproximately 6.1 billion tons of wastein 1992,
and project afuture capacity of 8.3 billiontons. However, the estimated future capacity of Subtitle D
landfillsis much larger than the future capacity of Subtitle C landfills. On average, Subtitle D landfills

represent over 97 percent of the future capacity of U.S. landfills.
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Table 3-10 presents the nationa estimates of the annua tonnage of waste accepted by landfills from 1988
through 1992. 1n 1988, the annua tonnage of waste accepted by Subtitle C and Subtitle D landfillswas
221 million tons and, by 1992, the amount of waste accepted annualy increased to 315 milliontons. The
annual tonnage of waste accepted by the entire landfill industry increased 20 percent from 1989 to 1990
and 14 percent from 1990 to 1991. However, when considering Subtitle C landfillsa one, EPA’ ssurvey
found that hazardous|andfillsexperienced amuch larger increasein the amount of waste disposed. In
1990, the amount of waste disposed in Subtitle C landfillsincreased 30 percent from 1989 and, in 1991,
the amount of hazardous waste disposed increased 75 percent from 1990. Over thethree year period from
1989 to 1991, the annual tonnage of waste landfilled in Subtitle C landfills increased 127 percent.
Conversaly, theannual tonnage of waste accepted by Subtitle D landfillsincreased 18 percent from 1989
to 1990 and then increased by only 4 percent from 1990to 1991. Over the samethree year period, from
1989101991, the annual tonnage of waste landfilled in Subtitle D landfillsincreased by only 23 percent.
The greater increasein annua waste deposited in Subtitle C landfills may be the result of more stringent
RCRA regulations and stricter waste acceptance criteria (Subtitle C hazardous waste is restricted from
being disposed in Subtitle D landfills).

3.25 Sour ces of Wastewater

Asnoted earlier, anumber of landfill operationsgeneratewastewater. Ingenerd, thetypesof wastewater
generated by activitiesincludeleachate, landfill gascondensate, truck/equipment washwater, drained free
liquids, laboratory-derived wastewater, floor washings, stormwater, contaminated ground water, and
wastewater from recovering pumpingwells. Table3-11 presentsthe national estimates of the number of
landfillsthat generate each type of wastewater and the minimum, maximum, and median flows. Each of

these wastewater sources are discussed below.

3.251 Landfill Leachate

Landfill leachateisliquid that has passed through or emerged from solid waste and contains soluble,
suspended, or miscible materidsremoved from such waste. Over time, the potentid for certain pollutants
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to moveinto the wider environment increases. Aswater passes through the landfill, it may “leach”
pollutantsfrom the disposed waste, moving them deeper into the soil. Thispresentsapotential hazardto
public health and the environment through ground water contamination and other means. One measure
used to prevent the movement of toxic and hazardous waste constituents from alandfill isalandfill liner
operated in conjunction with aleachate collection system. Leachateistypically collected from aliner
system placed at the bottom of the landfill. Leachate dso may be collected through the use of durry walls,
trenches, or other containment systems. Theleachate generated variesfrom siteto site, based on anumber
of factorsincluding the types of waste accepted, operating practices (including shedding, daily cover and
capping), the depth of fill, compaction of wastes, annual precipitation, and landfill age. Based onEPA’s
survey of theindustry, atotd of 1,989 landfills generate leachate a flows ranging from one gallon per day
t0 533,000 gallons per day, with amedian daily flow of approximately 5,620 gallons. Landfill leachateis
subject to this regulation.

3.252 Landfill Gas Condensate

Landfill gas condensateis aliquid that has condensed in the landfill gas collection system during the
extraction of gasfrom withinthe landfill. Gases such as methane and carbon dioxide are generated dueto
microbid activity withinthe landfill and must be removed to avoid hazardous, explosive conditions. Inthe
gas collection systems, gases containing high concentrations of water vapor condense in traps staged
throughout the gas collection network. The gas condensate contains volatile compounds and accounts for
ardatively smdl percentage of flow fromalandfill. The nationd estimates presented on Table 3-11 report
atotal of 158 landfillsthat generate landfill gas condensate at daily flowsranging from 3 gallonsto 11,700
gdlons. Themedianflow of landfill gascondensatefor the Landfillsindustry isapproximately 343 gadlons

per day. Landfill gas condensate is subject to the landfills effluent limitations guidelines.

3253 Drained FreeLiquids

Drained free liquids are agueous wastes drained from waste containers (e.g., drums, trucks, etc.) or

wastewater resulting from waste stabilization prior to landfilling. Landfillsthat accept containerized waste
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may generatethistype of wastewater. Wastewater generated from these waste processing activitiesis
collected and usually combined with other landfill generated wastewater for treatment at the wastewater
treatment plant. National estimates presented on Table 3-11 identify 33 landfillsthat generate drained free
liquidsat amedian daily flow of 253 galons. Daily flowsrange from aminimum of one gallon per day to
amaximum of 82,000 gallons per day. Drained freeliquids are subject to the landfills effluent limitations
guidelines.

3.254 Truck and Equipment Washwater

Truck and equipment washwater is generated during either truck or equipment washes at landfills. During
routine maintenance or repair operations, trucks and/or equipment used within thelandfill (e.g., loaders,
compactors, or dump trucks) are washed, and the resultant wastewater is collected for treatment. In
addition, it iscommon practice for many facilitiesto wash the wheels, body, and undercarriage of trucks
usedto deliver thewasteto the open landfill face upon leaving the landfill. On-sitewastewater treatment
equipment and storage tanks aso are periodicaly cleaned. Itisestimated that 416 landfills generate truck
and equipment washwater a amedian flow of 118 gdlons per day and a daily flowsranging from 5 gdlons
per day to 15,000 gallons per day.

Floor washings are a so generated during routine cleaning and maintenance of landfill facilities. Nationa
estimates presented on Table 3-11 indicate there are 70 landfill sthat generate and collect floor washings
a flowsranging from 10 gallons per day to 5,450 gdlons per day. Themedian flow of floor washings for
the Landfillsindustry isapproximately 743 gdlonsper day. Both truck and equi pment washwater and floor

washings are subject to thisrule.

3.255 Laboratory-Derived Wastewater

L aboratory-derived wastewater isgenerated from on-sitelaboratoriesthat characterizeincoming waste

streamsand monitor on-sitetreatment performance. Thissource of wastewater isminimal and isusually
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combined with leachate and other wastewater prior to treatment at the wastewater treatment plant.

L aboratory-derived wastewater is subject to the landfills effluent limitations guidelines.

3.25.6 Storm Water

There are two types of storm water, contaminated and non-contaminated. Contaminated ssormwater is
storm water which comesin direct contact with landfill wastes, the waste handling and treatment aress, or
wastewater that is subject to the limitations and standards. Some specific areas of alandfill that may
produce contaminated storm water include (but are not limited to) the following: the openface of an active
landfill with exposed waste (no cover added), the areas around wastewater treatment operations, trucks,
equipment or machinery that has been in direct contact with the waste, and waste dumping areas. Non-
contaminated (non-contact) storm water is storm water that does not comein direct contact with landfill
wastes, the waste handling and treatment areas, or wastewater that is subject to the limitations and
standards. Non-contaminated storm water includes storm water which flows off the cap, cover,
intermediate cover, daily cover, and/or find cover of the landfill. Nationa estimatesindicatethat thereare
1,135 landfills that generate storm water at flows ranging from 10 gdlons per day to 2 million galons per
day, with amedian daily flow of approximately 26,800 gallons. Storm water that does not come into
contact with the wastes would not be subject to the limitations and standards, as discussed in Chapter 2

of this document.

3.257 Contaminated Ground Water

Contaminated ground water is water below the land surface in the zone of saturation that has been
contaminated by landfill leachate. Contamination of ground water may occur at landfillswithout linersor
a facilitiesthat haverel eased contaminantsfrom aliner sysleminto the surrounding ground water. Ground
water aso can infiltrate the landfill or the leachate collection system if the water table is high enough to
penetrate the landfill area. EPA identified gpproximately 163 landfills that generate contaminated ground
water. Daily flowsranged from 6 gallons per day to 987,000 gallons per day, with amedian daily flow of
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approximately 12,800 gallons. EPA excluded contaminated ground water from regulation under this
guideline as discussed in Chapter 2 of this document.

3.258 Recovering Pumping Wells

In addition to the contaminated ground water generated during ground water pumping operations, there
arevariousancillary operationsthat a so generate awastewater stream. These operationsincludewell
congtruction and devel opment, well maintenance, and well sampling (i.e. purgewater). Thiswastewater
will havevery similar characteristicsto the contaminated ground water. EPA’ ssurvey of the Landfills
industry identified 50 landfillsthat generate wastewater from recovering pumpingwells. Daily flowsrange
fromaminimum of 0.3 gallonsto amaximum 80,200 galonsand amedian daily flow of 136 gdlons. EPA
excluded wastewater recovered from pump wellsfrom regul ation under thisguideline asdiscussed in

Chapter 2 of this document.

3.2.6 L eachate Collection Systems

Most facilities subject to the landfills effluent guidelines generate and collect landfill leachate. To prevent
waste materid, products of wastedecomposition, and free moisture from traveling beyond the limits of the
disoos ste, landfill facilities utilize Sometype of leachate collection sysem. Theleachate collection system
also reduces the depth of |eachate buildup or level of saturation over the liner.

The leachate collection system usually contains severa individua components. Two main leachate
collection systems may be necessary, an underdrain system and aperiphera system. The underdrain
system is congtructed prior to landfilling and consists of adrainage system that removes the leachate from
the base of thefill. The periphera system can beingtalled after landfilling has occurred and, assuch, is
commonly used as a remedial method. The underdrain system includes a drainage layer of high
permeability granular materid, drainagetilesto collect thediverted flow lateraly, and alow permeability
liner underlying the system to retard the leachate that percolates vertically through the unsaturated zone of
refuse. Wheretheleachate meetsthelow permeability layer, saturated depths of leachate develop and

hydraulic gradients govern the leachate flow within the drainage layer (see reference 8).
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Thereare severd different types of leachate collection systems employed by the Landfillsindustry. Table
3-12 presents the different types of leachate collection systems and the national estimates of the number
of landfillswhich employ each system. A smple gravity flow drain fied isthe most basic and commonly
used type of collection system, employed by 50 percent of theindustry. According to EPA’s1992 survey,
compound leachate collection systems consisting of aliner system and collection pipesare used by 20
percent of theindustry. French drains, which aregravel channelsused to facilitate leachate drainage, are
used by 15 percent of thelandfillsinthe U.S. Other typesof |eachate collection systems utilized by 10
percent of the Landfillsindustry include collection sumps and risers, combined gas/leachate extraction wells,
perforated toe drainsto pump stations, and gravity flow in pipesto aholding pond, basin, or pump station
to storage tanks.

3.27 Pretreatment M ethods

Severd types of waste accepted by landfillsfor disposa may require sometype of pretreatment. Wastes
that may require pretrestment include freeliquids, containerized waste, and bulk wastes. Freeliquids may
bedrained, removed, or stabilized. Containerized waste and bulk wastesmay be shredded, stabilized, or
solidified. Table3-13 presentsthetypesof pretreatment methods currently in use by the Landfillsindustry
and national estimates of the number of landfills that pretreat these wastes.

Approximately 75 percent of non-hazardous landfills do not accept free liquids and, of those that do, 20
percent do not pretreat theliquids before trestment at an on-Site wastewater trestment facility or trestment
off dte. In comparison, approximately 65 percent of hazardous landfills accept freeliquids and pretreat
by stabilizing, draining, or removing the liquid. Forty percent of non-hazardous landfills accept
containerized waste, compared to almost 75 percent of hazardouslandfills. Themost common type of
pretrestment for containerized waste is solidification followed by stabilization. Most landfills accept bulk
wastes, although many facilities do not pretreat thistype of waste. Bulk wastes are usually treated by
stabilization or solidification and stabilization. Other types of pretreatment for bulk wastes include

compaction, chemical treatment, flocculation, macro/microencapsulation, and recycling.
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3.28 Basgline Treatment

Many landfillsin the United States currently have wastewater treatment systemsin place. The most
common treatment system used to treat landfill wastewater is biological treatment. However, chemica
precipitation and combinationsof biologica treatment, chemica precipitation, equalization, and filtration
asoareused widdly. Table3-14 presentsthetypesof trestment and the nationa estimates of the number
of landfillsintheindustry that employ each type of wastewater trestment. Asexpected, indirect and zero
dischargersoften do not employ on-site treatment becausethey either ship their wastewater off Steor use
alternate disposal methods such as deep well injection, incineration, evaporation, land application, or

recirculation. Chapter 8 presents a detailed discussion of treatment technology and performance.

EPA’ ssurvey of theLandfillsindustry solicited wastewater treatment facility operating information from
non-hazardousand hazardouslandfills. Table3-15 presentsthe nationa estimates of the number of landfill
facilitiesthat operate wastewater treatment systems between 1 and 24 hours per day. Direct and zero or
alternative discharge facilitiestend to operate treatment systems continuously, whereasmany indirect
discharge facilities operate lessthan 24 hours per day. Table 3-16 presents the average daily hours of
operation of atypical on-sitewastewater treatment facility. Table3-17 presentsthe national estimates of
the number of landfill facilitiesthat operate wastewater treatment systems between 1 and 7 days per week.
Again, direct and zero or aternative discharge facilities commonly operate their treatment systems
continuoudy, whereasindirect dischargers do not. Table 3-18 presents the average number of days per
week atypical wastewater treatment facility isin operation.

3.29 Discharge Types

EPA’sDetailed Technicd Questionnaireidentified landfill sthat discharged wastewater directly to asurface
water, indirectly to POTWSs, and othersthat disposed of their landfill wastewater through zero or alternative
discharge. Direct dischargefacilitiesarethosethat dischargetheir wastewater directly to areceiving stream
or body of water. Indirect discharging facilities discharge their wastewater indirectly toaPOTW. Zero

or dternative discharge facilities use treatment and disposal practices that result in no discharge of
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wastewater to surfacewaters. Zero or dternative disposa optionsfor landfill generated wastewater include
off-gtetreatment a another landfill wastewater treatment system or aCentralized Waste Treatment facility,

deep well injection, incineration, evaporation, land application, solidification, and recirculation.

Table 3-19 presentsthe national estimates of the number of landfill facilitiesgrouped by discharge type.
These estimates show that the mgority of non-hazardousfacilitiesresponding to the survey wereindirect
dischargers, whereasthe mgjority of hazardousfacilitieswerezerodischargers. Although EPA identified

hazardous|andfills discharging directly to surface waters, none of thesefacilitiesare subject to thelandfills

effluent limitations guidelines.
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Table 3-1: Number of Landfills per U.S. State

Subtitle D Subtitle C Totd
State Landfills Landfills Landfills

Alabama 238 38 276
Alaska 201 1 202
Arizona 90 2 92
Arkansas 134 3 137
Cdifornia 630 16 646
Colorado 216 12 228
Connecticut 125 22 147
Delaware 8 14 22
Florida 91 9 100
Georgia 277 17 294
Hawaii 15 1 16
Idaho 112 6 118
Illinois 182 14 196
Indiana 101 29 130
lowa 118 13 131
Kansas 118 8 126
Kentucky 121 33 154
Louisiana 73 17 90
Maine 291 2 293
Maryland 50 5 55
Massachusetts 722 1 723
Michigan 762 9 771
Minnesota 257 4 261
Mississippi 97 3 100
Missouri 128 7 135
Montana 257 1 258
Nebraska 41 8 49
Nevada 127 3 130
New Hampshire 58 0 58
New Jersey 467 8 475
New Mexico 121 7 128
New York 565 10 575
North Carolina 244 39 283
North Dakota 85 1 86
Ohio 119 24 143
Oklahoma 189 7 196
Oregon 231 10 241
Pennsylvania 41 22 63
Rhode Island 12 0 12
South Carolina 127 9 136
South Dakota 193 0 193
Tennessee 112 9 121
Texas 601 70 671
Utah 92 7 99
Vermont 73 0 73
Virginia 440 8 448
Washington 72 9 81
West Virginia 57 5 62
Wisconsin 183 3 186
Wyoming 218 45 263
Puerto Rico 0 3 3
Guam 0 1 1
Total 9,882 595 10,477
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Table 3-2: Ownership Status of Landfill Facilities

Number of Landfill Facilities

Subtitle D Subtitle C
Non-Hazardous Hazardous
Ownership Status Subcategory Subcategory Industry Total
Commercial 506 171 677
Non-Commercial (intra-company) 5 48 53
Non-Commercial (captive) 121 9 215
Municipal 708 2 710
Federal Government 4 2 6
Government (other than Federal or 0 0 0
Municipal)
Indian Tribal Interest 0 0 0
Other 1 0 1
Total 1,345 317 1,662
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Table 3-3: Total Landfill Facility Area

Landfill Facility Area (acres)

Subtitle D Subtitle C
Non-Hazardous Hazardous
Facility Land Type Subcategory Subcategory Industry Total
Total Facility Area 416,733 309,194 725,927
Wastewater Treatment Area 9,424 10,147 19,571
Waste Disposal Area (landfill) 119,700 16,552 136,323
Undeveloped Land 254,610 207,085 459,811
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Table 3-4:

Landfill Facility Land Area Ranges

Number of Landfill Facilities
Subcategory Land Area Range
(acres) Wastewater Waste
Total Facility [ Treatment Disposal Undevel oped
Area Area Area(landfill) Land
All Facilities 0 0 747 28 110
>0-1 0 320 16 2
>1-10 9 437 126 69
>10-100 490 136 1,128 561
>100-1,000 1,044 22 362 745
>1,000-10,000 119 0 0 85
Total 1,662 1,662 1,660 1,662
Subtitle C 0 0 38 5 49
Hazardous >0-1 0 128 14 0
>1-10 2 70 47 2
>10-100 95 65 199 99
>100-1,000 136 15 52 106
>1,000-10,000 84 0 0 60
Total 317 316 317 316
Subtitle D 0 0 708 23 61
Non-Hazardous | >0-1 0 191 2 2
>1-10 7 366 79 67
>10-100 395 72 930 551
>100-1,000 909 7 310 638
>1,000-10,000 34 0 0 25
Total 1,345 1,344 1,344 1,344
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Table 3-5: Number of Landfill Cells

Number of Cells

Subcategor Type of Landfill Cell
egory yp ' Estimated Mean Estimated Total

All Facilities Total célls 6.12 13,299
Active cdlls 2.75 4,608
Inactive céells 6.05 8,690

Subtitle C Total cells 7.64 3,776

Hazardous Active cédlls 423 1,112
Inactive cells 8.24 2,663

Subtitle D Totadl célls 5.68 9,523

Non-Hazardous | Active cells 2.48 3,496
Inactive céells 541 6,027
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Table 3-6: Household and Non-Household Popul ation Served

Number of Customers

Subtitle D Subtitle C

Non-Hazardous Hazardous
Population Served Subcategory Subcategory Industry Total
Non-Household 5,043,542 170,420 5,213,962
Household 46,007,775 307,243 46,315,018
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Table 3-7: Household vs. Non-Household Customers

Number of Landfill Facilities

Subtitle D Subtitle C
Non-Hazardous Hazardous

Number of Non-Household Customers Subcategory Subcategory Industry Total
0 76 123 205
1 83 40 124
>1-10 33 12 45
>10-100 202 4 203
>100-1,000 544 87 628
>1,000-10,000 351 51 400
>10,000-100,000 55 0 54
>100,000-1,00,000 2 0 2

Totd 1,346 317 1,661
Number of Household Customers
0 180 313 506
1 0 0 0
>1-10 55 0 55
>10-100 29 0 28
>100-1,000 42 0 42
>1,000-10,000 195 2 195
>10,000-100,000 742 0 733
>100,000-1,00,000 102 2 103

Totd 1,345 317 1,662

3-30




Table 3-8: Wastes Received by Landfillsin the United States

Mean % for Time | Mean % for Time Mean % for
Waste Type Period Pre-1980 Period 1980-85 Time Period
1986-92

Municipa Solid Waste 38.3 334 33.9
Household Hazardous Waste 0.217 0.218 0.215
Yard Waste 476 4.39 3.76
Commercial Solid Waste 8.56 9.92 9.94
Institutional Wastes 1.36 1.43 214
Industrial Wastes 22.8 19.6 17.4
Agricultural Waste 0.340 0.297 0.284
Pesticides 0.033 0.009 0.321
PCB, TSCA Wastes 0.192 112 0.980
Asbestos-Containing Waste 0.905 3.73 342
Radioactive Waste 0.019 0.002 0.001
Medical or Pathogenic Waste 0.255 0.182 0.123
Superfund Clean-Up Wastes 0.000 0.021 0.014
Mining Wastes 0.519 0.47 0.180
Incinerator Residues 1.01 1.43 314
Fly Ash, Not Incinerator Waste 4,49 5.82 6.30
Construction/Demolition Debris 8.40 591 7.95
Sewage Sludge 181 3.15 2.88
Dioxin Waste 0.000 0.039 0.024
Other Sludge 4.89 4.90 291
Other Waste Types 1.23 4.49 5.25

Industry Total 100.09 100.528 101.132
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Table 3-9: Total VVolume of Waste Received by Landfillsin 1992 by Regulatory Classification

All Facilities Subtitle C Hazardous Subcategory Subtitle D Non-Hazardous
Subcategory
TimeFrame | Regulatory Class Estimated Total Volume Estimated Total Volume Estimated Total Volume
Total Landfilled Total Landfilled Total Landfilled
Number (tons) Number (tons) Number (tons)
Landfills Landfills Landfills
Current Pre 1980 561 954,273,421 190 155,418,921 370 798,854,500
RCRA Subtitle C 333 159,252,888 323 158,994,443 10 258,445
RCRA Subtitle D 906 1,501,319,521 115 249,656,514 791 1,251,663,007
TSCA 108 53,167,884 102 52,654,468 6 513,416
NRC . . . . . .
Local Regulation 461 2,365,983,720 57 6,374,393 404 2,359,609,326
CERCLA 4 10,507,627 2 72,587 2 10,435,040
Other Regulation 560 1,018,656,724 114 36,250,349 446 982,406,374
Total Volume Landfilled 2,146 6,063,161,789 491 659,421,679 1,655 5,403,740,110
Future Capacity Future Capacity Future Capacity
(tons) (tons) (tons)

Future Pre 1980 86 101,032,485 . . 86 101,032,485
RCRA Subtitle C 201 66,313,422 193 65,192,737 8 1,120,685
RCRA Subtitle D 884 6,056,763,187 33 96,321,683 851 5,960,441,504
TSCA 34 11,202,929 28 10,897,045 6 305,884
NRC 2 300,860 . . 2 300,860
Local Regulation 293 962,479,373 57 4,710,196 236 957,769,177
CERCLA 50 4,297,618 50 4,297,618 . .
Other Regulation 501 1,126,823,595 127 30,749,439 374 1,096,074,156
Total Volume Landfilled 1,706 8,329,213,474 266 212,168,721 1,441 8,117,044,753




Table 3-10: Annual Tonnage of Waste Accepted by Landfills

Annua Tonnage of Waste (tons)

Y ear ) .
Subtitle D Subtitle C
Non-Hazardous Hazardous
Subcategory Subcategory Industry Total

1988 185,184,608 36,305,235 221,489,843
1989 196,377,576 28,867,681 225,245,257
1990 232,535,432 37,413,692 269,949,125
1991 241,454,300 65,402,768 306,857,068
1992 252,101,069 63,022,850 315,123,919
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Table 3-11: Wastewater Flows Generated by Individual Landfills

Number Minimum Maximum Industry
of Average Flow Average Flow Median
Type of Wastewater Generated Landfills (gal/day) (gal/day) (gal/day)
Floor washing 70 10 5,450 743
Landfill leachate 1,989 1 533,000 5,620
Contaminated ground water 163 6 987,000 12,800
Storm water run-off 1,135 10 2,067,000 26,800
Landfill gas condensate 158 3 11,700 343
Recovering pumping wells 50 0.3 80,200 136
Truck/equipment washwater 416 5 15,000 118
Drained free liquids 33 1 82,000 253
Other 2 0 0 0
Total 4,016




Table 3-12: Type of Leachate Collection Systems Used at Individua Landfills

Number of Landfills

Type of Leachate
Collection Subtitle D Subtitle C Hazardous
Non-Hazardous Subcategory
Subcategory Industry Total
None 46 87 132
Simple Gravity Flow 977 266 1,242
Drain Field
French Drain System 341 38 379
Compound L eachate 416 93 509
Collection
Suction Lysimeters 0. 2 2
Other 196 49 246
Total 1,976 535 2,510
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Table 3-13: Pretreatment Methods in Use at Individual Landfills

Number of Landfills
Type of Waste
Pretreatment Method | Subtitle D Non- Subtitle C
Hazardous Hazardous
Subcategory Subcategory Industry Total
FreeLiquids | No Pretreatment 324 113 437
None Accepted 1,277 283 1,560
Drained or Removed 51 115 166
Stabilization 38 172 211
Other 17 84 101
Tota 1,707 767 2,475
Containerized | No Pretreatment 515 100 616
Waste None Accepted 1,008 180 1,188
Shredded 23 70 94
Stabilized 6 135 141
Solidified 41 138 179
Other 110 80 190
Total 1,703 703 2,408
Bulk Wastes | No Pretreatment 993 216 1,209
None Accepted 414 61 475
Baled 33 2 35
Shredded 82 49 131
Stabilized 15 201 216
Solidified 74 126 200
Other 100 38 138
Total 1,711 693 2,404
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Table 3-14: Types of Wastewater Treatment Employed by the Landfills Industry

Type of Treatment Number of Landfills
Direct Indirect Zero
Discharge | Discharge | Discharge
No treatment 81 691 468
Biological treatment 119 37 19
Chemical precipitation 63 45 8
Chemical precipitation and biological treatmgnt 32 10 0
Filtration and biological treatment 45 4 5
Equalization and biological treatment 65 28 7
Equalization, biological treatment, and filtratipn 37 4 5
Equalization, chemical precipitation, and 26 8 0
biological treatment
Equalization, chemical precipitation, biologicel 26 2 0

treatment, and filtration
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Table 3-15: Wastewater Treatment Facility Hours of Operation per Day

Hours of Subtitle D Subtitle C
Operation Non-Hazardous Hazardous Industry Total
(hourg/day) Subcategory Subcategory
Direct Indirect Zero Direct Indirect Zero Direct Indirect Zero

0 0 0 0 0 0 0 0 0 0
1-23 11 295 40 11 4 6 23 275 42
24 161 508 330 122 20 153 283 552 488

Total | 172 803 370 133 24 159 306 827 530




Table 3-16: Wastewater Treatment Facility Average Hours of Operation per Day

Average Hours of Operation/Day
Subcategory Direct Discharge | Indirect Discharge | Zero Discharge
All Facilities 22.80 19.16 22.55
Subtitle C 22.78 22.18 23.46
Hazardous
Subtitle D 22.83 18.52 21.89

Non-Hazardous

3-39




or-€

Table 3-17: Wastewater Treatment Facility Days of Operation per Week

Days of Subtitle D Subtitle C
Operation Non-Hazardous Hazardous Industry Total
(days/week) Subcategory Subcategory
Direct Indirect Zero Direct Indirect Zero Direct Indirect Zero

0 0 0 0 0 0 0 0 0 0
1-6 7 225 40 19 2 6 30 203 42
7 165 578 330 115 22 153 275 624 488

Total 172 803 370 134 24 159 305 827 530




Table 3-18: Wastewater Treatment Facility Average Days of Operation per Week

Average Days of Operation/Week
Subcategory Direct Discharge | Indirect Discharge Zero Discharge
All Facilities 6.72 6.47 6.81
Subtitle C 6.56 6.83 6.77
Hazardous
Subtitle D 6.94 6.39 6.84

Non-Hazardous
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Table 3-19: Total Number of Facilities by Discharge Type

Discharge Type

] i Totdl
Subcategory Direct Indirect Zero
All Facilities 306 827 529 1,662
Subtitle C
Hazardous 134 24 159 317
Subtitle D
Non-Hazardous 172 803 370 1,345
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Figure 3-1: Development of National Estimates for the Landfills Industry

Initial Population

Collected data on landfill facilities from various sources and
developed initial landfill population

10,477 landfill facilities identified
9,882 Subtitle D non-hazardous landill facilities
595 Subtitle C hazardous landfill facilities

Screener Survey

!

4,996 landfill facilities were selected to
receive screener surveys

+_1

3,628 landfill facilities responded to the screener
survey.
Of the 3,628 respondents, 859 were considered
in-scope (i.e., generating some type of landfill
generated wastewater)

Detailed Questionnaire

:

252 |andfill facilities were selected to receive
Detailed Questionnaire

:

220 landfill facilities responded to the Detailed

Questionnaire with suffient technical detail to be
included in database

27 landfill facilities were
selected to complete a
Detailed Monitoring
Questionnaire

151 Subtitle D non-hazardous landfill facilities
16 Subtitle C hazardous landfill facilities
53 facilities are excluded from regulation

\_+

National Estimates

National estimates were calculated based upon assigning a
weighting factor for each facility in the Detailed Questionnaire
database

1,662 total landfill facilities which generate in-scope wastewater
based on national estimates:
1,345 Subtitle D non-hazardous landill facilities
317 Subtitle C hazardous landfill facilities
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